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PREFACE -— VOLUME I 


The Strategie Planning Group of Transport Canada te responsible for 
formulating long-range polictes that affect several modes of transporta- 
tton stmultaneously. As part of the Group, the Systems Planning Dtrec- 
torate is concerned with tesues that cut across modal boundartes. One 
such emerging tssue ts tnnovation in the telecommuntcattons area. 


Telecommunicattons ts undergoing raptd development. In fact, its 
usage is expected to increase to the potnt that it may, within the next 
decade, stgnificantly affect trip-taking by Canadians, and consequently, 
the nattonal transportatton system and the need for tnvestment in new 
infrastructure. Thte report, Volume I, examines some of the key poten- 
tial effects that telecommunications tnnovatton could have on tntercity 
passenger transportation. This initial assessment challenges certain 
common assumptions. We hope that it will be useful and thought-provok- 
tng « 


Volume II ts tn preparatton. Based on more specific and detailed 
research, it will develop selected ideas from Volume I and apply them to 
the current and forecast Canadian intercity passenger transportatton sys- 
tem. We would appreciate receiving comments on Volume I as well as sug- 
gesttons for Volume II. Please address any comments or suggestions to: 
Transport Canada, DGST/X, 22H; Tower C, Place de Ville; Ottawa, K1A O0N5, 


Phone (613) 593-6206 
yey, 


R.I. Logan 
Director General 
Systems Planning Directorate 
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VOLUME I 


CHAPTER 1 — INTRODUCTION 


1.1 Background 


"Electronic teleconferencing will grow rapidly and 
wiLireplace’ much local. or“longrdrstance travel.ons” 


“Airlines are worried about effects of the revolu- 
tion in telecommunication on their most lucrative 
trade: the business traveller." 


"Two-way video systems ... are the greatest threat 
toOptie airycransport. industry. 


These recent statements come from the business media. 
These papers and media reports of forecasted travel changes 
caused by telecommunication innovation are based on many 
assumptions. Some reports just a few years old can look 
quite ridiculous because their underlying assumptions prove 
to be mistaken. 


Yet innovation in the telecommunications area has stra- 
tegic implications for Transport Canada in the form of capi- 
tal and operating expenditures. Furthermore, telecom change 
is so pervasive as to have potential effects on the role of 
the department, the viability of the national passenger 
transportation system, and system efficiency. 


Transport Canada is the only government department in- 
volved in national as well as international transportation. 
Within Canada, the Federal government has a primary interest 
in intercity transportation and secondary, sometimes direct 
involvement in some aspects of urban transportation. The 
primary focus of this report therefore, is on national 
transportation changes and intercity business and pleasure 
travel, and only incidentally on local or urban transporta- 
tion (although urban travel is not ignored). Transport 
Canada is concerned about travel changes because it strongly 
influences the provision of transportation services and 
infrastructure. The demand for these may be altered by the 
diffusion of telecommunication innovation. 


1.2 Goals 
The goals of this report are: 


1) to enable transportation professionals to more effective- 
ly and realistically carry out their planning duties by: 


a) informing them of what telecom impacts have been pre- 
dicted; the range of impacts predicted; and critically 
assessing the forecasts. 


b) discussing the process by which innovations are dif- 
fused and society changes, and discussing the factors 
that influence the telecom/transportation interface. 


2) to share our analysis of the telecom/transportation 
interface with other parties whose research centres on 
telecommunications, thus improving the quality of their 
research and contributing to the dissemination of more 
accurate expectations regarding transportation changes 
which may be associated with telecommunications. 


1.3 Phasing 


An initial review of the topic area in early summer, 
1981, revealed only a limited amount of speculative, non- 
rigorous literature dealing directly with the telecom/ 
transportation interface. Furthermore, because the telecom- 
munications field is large and complex, it became apparent 
that substantial research would be necessary before an 
intelligible report could be produced, or even good terms of 
reference drawn up. 


It was therefore agreed that a two-volume study should 
be attempted. Volume I would discuss some of the potential 
effects of telecom on intercity passenger transportation, 
and provide the basis for a more detailed Volume II study. 


1.4 Summary of Report 


Chapter 2 defines telecommunications services and des- 
cribes some of the teleconferencing technology available. 
In light of the evolution of transportation and industry it 
is logical to postulate a shift towards telecommunications 
and away from the movement of people and goods. 


Chapter 3, a literature review, identifies the transpor- 
tation changes predicted to occur because of telecommuni- 
cation innovation, and assesses the literature. Teleconfer- 
encing is seen as a way to save travel cost and time; busi- 
ness travel is the most likely type of travel to be substi- 
tuted; and the common estimate is that approximately 20% of 
business travel may be substituted within the decade. Much 
of the literature is speculative and not rigorous. 


Telecommunications is a rapidly growing field, and deci- 
sion-makers can accept the prospect of accelerated change as 
either an opportunity or a problem. It is a problem if 
future uncertainties generate fear and indecision today. 

But an organization aware of the range of telecom-induced 
effects can boldly go where no society has been before. One 


key to confidence in the future comes by understanding the 
processes and anticipated rates of change rather than by 
attempting to "crystalball" the exact change. Chapter 4 
examines the process of change and some examples of trans- 
portation and telecommunications technology. Thus, society 
can better understand the current changes and what may 
happen in the near future. 


Chapter 5 examines a variety of factors that influence 
the telecom/transportation interface. Factor groups exam- 
ined are: technical (can telecom substitute for travel?); 
utility (is telecom worth it?); acceptability (will people 
adopt and use telecom?); and alternative (will there be con- 
trary or other effects?). 


Technical factors include the pre-requisite firm size 
for innovation; standards; confidentiality; and reliabi- 
Inte... LUtae Ley. ifactors: anclude the"aval lability: of other 
parties to communicate with; costs; and substitutable travel 
purposes ("negotiating" trips cannot be substituted, but 
"information exchange" trips can be). Cost factors are the 
actual costs of teleconferencing today i.e., the cost of 
equipment and for "connect-time". Teleconferencing now can 
economically substitute only for travel for meetings of be- 
tween }s and 1 hour length, for points greater than 500 km 
apart, at introductory (not cost-recovery) service rates. 


Acceptability factors include acceptance of teleconfer- 
encing equipment; acceptance of teleconferencing as a trip 
substitute; and acceptance of teleconferencing as a meeting 
substitute. The section on Alternative factors discusses 
the era of the electronic cottage; meetings; initial appli- 
cations of new technology in the travel industry; stimulated 
travel: “and! other. ‘social ‘factors. 


Chapter 6 introduces Volume II. It also develops a 
sample macro-level impact analysis for the commercial air 
sector. Various telecommunication effects are applied to 
Transport Canada's 1989 medium-growth forecast. The results 
will probably surprise most people, who are expecting or 
fearing a large effect. The sample analysis, however, con- 
cludes that the 1989 Transport Canada Air forecasts remain 
largely unaffected if telecom innovation is adopted widely. 


CHAPTER 2 — TRANSPORTATION AND TELECOMMUNICATIONS 


2.1 Pre- and Post-Industrial Development 


In primitive, agricultural societies, goods are normally 
made by hand. Even with some specialization of labour, 
goods are created singly or in small groups, essentially 
custom designed and produced as needed. The same ad hoc 
approach holds true for distribution. 


The industrial revolution drastically changed the way 
goods were produced. Similarly, there was a necessary, con- 
comitant transportation revolution. Canals, railways, and 
highways expanded market areas as needed by industrialized 
production runs. The end result was wide distribution of 
mass-produced goods. One early example is information, the 
so-called "mass media" (newspapers, magazines). Then even 
larger distribution systems developed for mass-produced 
facts” or’ information.» Today \communication channetss move 
individual and mass messages and images and deliver them to 
the receiver-consumer. 


The industrial age peaked in the United States in 1920, 
when 53% of the work force was employed in manufacturing, 
commerce and industry. By 1955 the post-industrial age had 
clearly arrived. By 1976, only 4% of Americans worked in 
agriculture, 29% in manufacturing, but 50% worked in some 
way with information. Along with the structural shifts in 
the western economies from industrial to post-industrial, 
there were parallel transportation or distribution develop- 
ments. The only major passenger transportation mode 
development in the early post-industrial age was the air- 
plane. The telephone, TV, satellite, and other systems 
moved information, not goods. 


The next major development affecting transportation is 
forecast to be the ability to overcome the need to move 
people and to move only the information. That is, people 
will telecommunicate instead travelling to share informa- 
tion. As new communications technologies are introduced, 
the previous forms will cease growing or decline, even as 
the volume of communication increases. 


When viewed broadly, the shift towards moving ideas, not 
products or people, seems inevitable. It is in this wide 
perspective that futurists such as Alvin Toffler develop 
their ideas (e.g., The Third Wave), and the mass media (and 
specialized media) herald the coming information society 
revolution. 


2.2 Transportation in the Post-—Industrial Era 


Until the 1970s most of the influence of computers was 
not readily visible to the layman because these machines 
were expensive and hidden in specialized basements or build- 
ings. By the late 1970s society began to change as new 
technology was applied to more visible aspects of life 
(e.g., cash registers, bills, banks, libraries, order desks) 
and small computers came on the mass market (calculators, 
programmable calculators, mini-computers, home computers, 
word processors). 


The effects of microelectronic technology on recent 
transportation development have been outlined by Kates in 
1981. Computers first permitted advanced mathematical 
modelling and later were applied to traffic signalling. 
Other early applications were to highway construction plan- 
ning and subway track control. More recent applications are 
for transit route planning and bus monitoring. The airline 
reservation systems have been in widespread use for more 
than a decade. The most recent applications of microelec- 
tronic technology have been to boost productivity by in- 
creasing fuel efficiency and decreasing labour input, and to 
improve product design. 


Near-term developments in microelectronics and transpor- 
tation will be aimed at reducing the effect of rising energy 
costs. The improvements foreseen by Kates include electron- 
ic ignitions, and transit information, communications, and 
control systems. Automation will reduce labour costs in the 
air traffic control tower. Kates also foresees widespread 
substitution of telecommunications for travel. 


2.3 Telecommunications Services 
Three basic kinds of services are: 


1) access - where users access information from data banks 
(é,g.,°"inttial Teladon ‘applications); 


2) transactional - where users change the information in the 
data bank (e.g., remote banking services, ticket ser- 
vices). 

3) interactive - where users communicate to each other ei- 


ther directly or by sharing a common data base which can 
be manipulated (e.g., teleconferencing by videotex). 


Each type of service has a potential effect on travel 
demand. To date, the emphasis has been on the interactive 
or teleconferencing aspects of telecom and how it can affect 
travel. 


2.4 Teleconferencing Technology 
Audioconferencing 


The simplest type of audioconference is a telephone 
call. A conference call joins three or more people or 
places, each with a conventional handset or a speaker-and- 
microphone set on a table (e.g., Bell Speakerphone). This 
latter system is voice-activated and works in Only one dir- 
ection at a time (thus only one party can talk»at atime sone 
two talk simultaneously, some words are lost). There are 
improved versions of this system, with larger speakers and 
individual microphones. 


Videoconferencing 


This usually is a TV setup with users speaking and 
watching each other on videoscreens. Video cameras can be 
fixed-focus (speaker moves to talk in from of camera); 
wide-focus (a single camera facing the whole room); a single 
camera focussing on each speaker in turn; or multiple cam- 
eras continually transmitting the image of each conferee. 
The received images can be viewed on conventional TVs or 
wall-screens. Variations on videoconferencing include 
individual TV-phone units (e.g., Picturephone from IT&T), 
slow-scan video (fixed frame TV where the picture changes 
every 11 seconds) and fast-scan video (regular TV-picture 
quality). Videoconferencing can be One-way (where some 
people only receive images but do not transmit) or interac- 
tive two-way conferencing. 


Computer conferencing 
Bacio a hast Sedaka ny ba a 


Conferees, each using a computer terminal, type messages 
to each other or to all participants. Conferees can enter 
and leave the "meeting" at will because a record of all 
messages is available in memory to all conferees. Electron- 
ic mail is a variation on computer conferencing: users send 
messages that are accessed the next time the receiver "logs 
on" a terminal. 


Videotex 


In this two-way or interactive information system, users 
have terminals similar to TVs but Cheaper and simpler than 
computer terminals, and which transmit on narrow band- 
widths. Conferees can interact through a common visual 
space, or graphic; aie... terminals: can display both words and 
graphics; each user can modify the "shared" picture. Teli- 
don is the Canadian videotex system. 


One or a combination of these types of conferencing 
technology can be used. It is also possible to integrate 
other forms of existing technology with the four types 


described above. For example, an audioconference can share 
print materials by using a teletype machine or telecopier; 
word processors can be interconnected. The new Bell Dis- 
playphone combines the telephone with a small videoscreen; 
it is capable of some computer terminal, computer, and 
videotex functions. New forms and applications of techno- 
logy are continually being made. 


The ideal, full-facility teleconference available today 
that is most like "being there" employs fast-scan two-way 
videoconferencing with life-size colour images and an inter- 
active videotex link. 


CHAPTER 3 -—- LITERATURE REVIEW 
3-1 Introduction 
The review was carried out to: 


1) identify the telecom related transportation changes 
that have been predicted, to define the range of effects 
as variously predicted, and to scan the literature for 
commonalities; and 


2) assess critically the literature forecasts and identify 
oversights and gaps in the predictions. 


Included were all available reports directly addressing 
the transportation/telecommunication interface. As expect- 
ed, there were few documents specifically addressing this 
topic; therefore, it was necessary to review a number of 
documents that include the interface as part of a larger 
study or address it indirectly. These less direct refer- 
ences were limited to those published in the last two or 
three years because telecom innovation and diffusion is 
changing so rapidly that it could be irrelevant to examine 
Older literature. No time limitation was placed on litera- 
ture that deals directly with the interface. 


The literature was obtained through on-line bibliogra- 
phical services, manual searches, and communication with 
Bell Canada, the federal Department of Communications, Can- 
adian Videotex Consultative Committee, and the U.S. Dept. of 
Transport, all directly involved in telecom/transport. 


3.2 Identification of Telecom—Related Transportation 
Changes 


a) Majority View: Substitution of Intercity Business Trips 


Most references and reportsl predicted that at least 
20% of travel can or will be substituted by teleconferencing 
and telecommunications. 


Two reasons are commonly cited for the substitution: 
monetary savings are cited in two-thirds of the references; 
time savings in half; and slightly less than half mentioning 
both reasons. But evidence for money and time savings was 
seldom given. 


1 More than 50 articles, reports, and references were 
examined. Several reports were themselves literature 
reviews. 


Other reasons cited for a move to teleconferencing were: 
that some top and middle managers would welcome the relief 
of the burden and fatigue of travel; that companies could 
react more quickly to business change; that there could be a 
faster decision-making process; that more key personnel 
could be involved in meetings and that head office could 
keep in closer touch with the regional branches. 


The articles referred almost exclusively to business 
travel, as opposed to travel for "personal" reasons. The 
references are unanimous in predicting that the 1980s will 
see a huge increase in the adoption of the new teleconfer- 
encing technology by businesses and governments. 


b) Amount of Substitution 


In 1975 Bell Canada released the report "Travel Communi- 
cations Trade-offs", which focussed on the potential substi- 
tution of intercity business travel. A traveller survey 
(9,616 respondents) which measured five variables related to 
trip purpose and attitudinal behavioural factors associated 
with travel, concluded that 20% of the trip makers would not 
have travelled had there been an "acceptable" communications 
alternative. 


In 1979, the Science Council of Canada reviewed various 
travel/telecommunication papers dealing with “operational 
studies" and "attitudinal studies". 


i) Operational studies examined the use of operating 
telecommunication networks. Seven of nine organiza- 
tions with functioning telecommunication systems 
claimed to have experienced some travel substitution. 
The Science Council review concluded that "operational 
studies to date have failed to clearly establish that 
telecommunications has significantly reduced travel." 


ii) Attitudinal studies, which comprise most of travel/ 
telecom trade-off research, attempt to measure travel- 
lers' perceptions and attitudes. The Council cited a 
Bell study of the Picturephone Meeting Service, an OECD 
Study, a CSG study in London, and a review by Ata 


Khan. Khan report that overall ... "Informed specula- 
tion ... indicated ... an ultimate substitution of 
18-223." 


A widely reported substitution example is the Atlantic 
Richfield Company (ARCO), which started an internal S20 
million communications network in June 1980. The company 
expects to cut travel costs by 20% (1979 ARCO travel costs 
were $50 million, a $10 million "“saving"). 


Most articles in general periodicals (e.g., Business 
Week) mention telecommunications trading off for about 20% 
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of trips. Based only on constant repetition, 20% has come 
to be ithe <expected value -fom the, publics | ,Thengener ak 
periodicals derive this 20% figure either from some of the 
studies carried out or from "informed" people they 
interviewed. 


c) Estimated Savings by Substitution 


While the literature seems to agree that money and time 
will be saved through substitution, very few studies offer 
facts and figures. One article, "Teleconferencing Enters 
its Growth Stage" (June 1980) advances the following argu- 
ment (which is typically vague): 


"Teleconferencing offers the prospect of saving 30% 
of our national annual expenditures... Teleconfer- 
encing, if used to replace 30% of all business me- 
etings travel would save approximately four to five 
percent of this country's total petroleum require- 
ments. The department of Social Services of a 
State government... during these first six months 
had savings estimated at 130,000 gallons of gaso- 
line plus $274,000 excluding employee time saved by 
reduced travel." 


The Globe; and: Maidyof, ‘May 3079198b,..ran ‘Wraveliingyion 
Business - Conference via Satellite", quoting Fred Del Loro 
of the U.S. Holiday Inn Chain (which operates a rental tele- 
communication network) : 


"One client which would have spent $500,000 bring- 
ing all its people to one location was able to sub- 
stitute a satellite broadcast instead for $100,000 
- an 80 percent saving". 


The Ontario Ministry of Transportation and Communica- 
tions reports that its five-city audioconferencing system 
saved $50,000 during 18 months. Most of the saving was in 
vavorded" «travels cos tsi98u(Transpoesin Vol. dh3 pcm [eA . 


The article "Survey: Aviation", which appeared in The 
Economist of May 30, 1981 calculates that if first 10% and 
then 25% of air business travel were substituted by tele- 
conferencing, the real growth of passenger traffic would 
decrease from 4% to just over 3% and 1%, respectively, by 
1990. 


Most studies and reports foresee telecommunications as 
substituted for intercity business travel. 


The cost-effectiveness of telecommunication as opposed 
to travel depends on several factors, including the distance 
that meeting participants must travel and the length of 
meeting. For long meetings the cost of a satellite link may 
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exceed the travel cost; similarly, within a metropolitan 
area, travel may be more economical than using a 
telecommunications facility. 


d) Effect on Urban Trip Making 


Much literature deals with intra-urban trip making, 
i.e., the journey to work. The basic assumption of these 
articles is that new office equipment for information pro- 
cessing makes working at home both possible and desirable. 
The “electronic cottage" can obviate the need for large 
cities and daily commuting. This view has been put forward 
by Kates (RTAC, 1981), Transport Canada (Role of Automobile 
Study Working Paper #10, 1979), Toffler (1980) and numerous 
others. 


e) Minority View: Stimulation or Other Effects 


The only report that explicitly describes the travel 
stimulation effects of telecommunications is by Wise (1971) 
in Ekistics. The article is dated and speculative, but is 
free of the assumption that telecommunications will always 
lead to substitution for travel. Wise subdivided travel 
into six categories (journey to work, personal business, 
social recreation, education, and non home based). Reduced 
travel in some categories leads to increases of 30% for 
social recreation trips, he argued. The net result for all 
categories is "no change". 


Occasionally, there are brief references in the litera- 
ture about "other" effects of telecommunications innova- 
tions. For example, in The Economist (May 30, 1981) is one 
sentence in a major article discussing substitution: 
"Contrariwise, as [electronic conferencing] creates more 
time, improving productivity by eliminating ‘routine ‘trips, 
so there will be more time available for those interesting 
but not directly productive extra visits". 


3.3 Evaluation of the Literature 


The literature to date on a telecommunications/travel 
trade-off leaves a lot to be desired. The literature is 
often highly speculative. The telecommunication/transpor- 
tation effects are only plausible extrapolations of current 
practices’ or new applications of) technology. ' There''is 
little critical analysis or rigorous thinking about ‘the 
basic assumptions commonly made, the innovation and adoption 
process, and the range of possible effects of technological 
change. 


The Economist described the speculative nature of tele- 
com/transportation literature by reporting (May 30, 1981) 
"much of the evidence is anecdotal, but the volume of anec- 
dote is impressive", and that videoconferencing is “for the 
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umpteenth time widely pronounced to be the coming thing...". 
The magazine then proceeds to speculate on air travel sub- 
stitution in an article conditioned with "potential", 
"should", "suggest", "planning to", "depending on services 
offered and their reliability", "are likely", "may be", 
"possible effects", and, of course, the generous use of 
"Tf". Actually, The Economist is probably being more real- 
istic than other publications by using conditional adverbs. 
Kates, for example, in his report to the RTAC forum (1981), 
simply announces, "The microelectronic revolution will 
result (sic) in many developments which will substitute 
(sic) electronic communications for transportation" and 
"Electronic teleconferencing will grow rapidly and will 


replace (sic) much local or long distance travel...". 


Thus speculation often is couched in factual terms, and 
then the assumption is made that what can happen, will hap- 
pen, no matter how revolutionary the social change. A com- 
mon prediction is "developments will lead to a substantial 
decentralization of offices, since there will no longer [be] 
a need for collecting large numbers of clerical and adminis- 
trative personnel in one location. The computer cottage 
industry...will proliferate" (Kates, 1981). A similar pre- 
diction was made by Chumak (1979). 


Naturally, such "forecasts" of future society (without 
the paperburden offices of today) are attractive to the gen- 
eral media, and are (mis) quoted extensively. By the time 
the general business media reports on telecommunications and 
travel, limiting assumptions and conditions of the original 
research often have been downplayed or even ignored in fav- 
our of the dramatic result. For example, an original report 
may have concentrated on one type of business travel, but 
later reports simply refer to business travel in general, or 
worse, just "travel". 


Almost nothing has been written about effects on plea- 
sure travel. Will telecommunications affect the discretion- 
ary travel market? The Economist hinted at this when it 
noted that all the travel time saved by telecommunications 
could be spent making interesting but not directly produc- 
tive visits (preceding page). And when the other facets of 
the telecom revolution make more information available about 
where people can go, they may travel more. Even business 
people may travel more as improved telecommunications make 
larger business empires possible, and/or make more contacts 
possible, which may be followed by a trip. 


There is an inherent economic contradiction in many of 
the futurist scenes that apply new telecom technologies in 
new ways. Telecommunications will most likely be applied 
initially in the service of current business because this is 
where the first paybacks come. Thus telecommunications 
technology may sufficiently improve the efficiency (and thus 
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lower the cost) of current travel, delaying the cost incen- 
tive for substitution. The dispersed work places and elec- 
tronic cottage age may never appear because the microelec- 
tronics and improved transit services will permit people to 
locate downtown, where face-to-face contacts and services 
are possible. The view is somewhat similar to the theme of 
Naisbitt (High Tech/High Touch, 1982), i.e., whenever new 
technology is introduced into society, there is a counter- 
balancing human response (a sort of negative feedback that 
maintains system stability while the system grows and 
changes). 


Indeed, one of the parties that was the first to promote 
electronic substitution for travel (and still has a vested 
interest in doing so) now feels that widespread substitution 
is not going to occur. One executive of that organization 
dismisses their earlier work on travel substitution as 
"typical unfocussed dream stuff of the 70s". Much more 
likely is that telecommunications and travel will both grow, 
each one positively feeding the other. A member of the 
Ontario task force on teleconferencing says the travel tele- 
conferencing issue "is not necessarily a question of ‘either 
Ore, put of “both...” (reported. dam Rnanspo ss sO lmaaVOl Ay, 
#3). 


3.4 Summary 


o Many people are open to the idea that teleconferencing 
may replace certain types of travel to save money and 
time. 


o The travel most likely to be substituted is intercity 
business travel. 


o Most of the literature to date is speculative, with very 
little actual data. 


o "Guesstimates" of the amount of business travel that could 
be substituted by telecommunications range from 8 - 90%. 
‘The most commonly used figure is 20%. 


CHAPTER 4 — INNOVATION AND DIFFUSION PROCESSES 


4.1 Introduction 


To better understand telecommunications, our potential 
use of it, and its effects on us, we should understand the 
process of diffusion/adoption of new technologies. By 
examining the process and some examples of transportation 
and telecommunications technology, we can better understand 
the changes around us, and what may happen in the near 
future. 


As pointed out in the literature review, many of the 
forecasts and predictions about the travel/telecom interface 
are more notable for their wide scope and glamour rather 
than their rigorous analysis. The following sections exa- 
mine the many factors that can affect the interaction of 
transportation and telecommunications. 


4.2 The Innovation-Diffusion Process 


The term "transportation" normally refers to physical 
movement, but the spread of ideas, news, and information 
is also the transportation of symbols. In this respect the 
French term "circulation" applies, because it includes 
communications (symbolic flow) as well as physical flows. 


The creative act or process itself is called invention 
and can include ideas, procedures, types of organization, 
products and technology. Inventions tend to cluster in time 
and place because cumulative synthesis or the positive feed- 
back mechanism is operating at that time in that area. 
Railroad technology, for example, developed rapidly (i.e., a 
series of inventions) in one country (Britain) and in one 
era. Later clusters of inventions centred in Europe, and 
still later in the United States. 


"Silicon Valley" in California is the centre of western 
telecommunications invention in the 1970s-80s, whereas 
transistor and computer generation inventions occurred on 
the northeastern seaboard in the 50s and 60s. Much of the 
"chip" technology is theoretically capable of development 
almost anywhere and is characterized by the individualistic 
nature of the entrepreneurs. The chip inventions primarily 
involve information or processes; therefore, the chip tech- 
nology is ideally suited to lone inventors working at dis- 
persed locations, interacting through their computer sys- 
tems. But, Silicon Valley (and the few other comparable 
“valleys"), by virtue of inventiveness and monetary reward, 
continually attracts new talent and drains other places 
(including lesser "valleys") of their creative individuals. 
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This positive feedback or cumulative mechanism helps keep 
Silicon Valley in the forefront of telecommunications 
technology. 


The innovation process is the acceptance, adoption, and 
application of inventions. It takes place in areas other 
than that where the inventions occurred (and, of course, 
some time after the invention). Thus, innovation involves a 
combined time and spatial sequence as shown in Figure 4.1. 


The tereacuve process Of ianventuwon is’ of “less interest 
than innovation in an examination of the telecommunication/ 
transportation interface. It is the adoption and applica- 
tion of ideas and processes that determines possible substi- 
tution or stimulation effects. Unadopted inventions, such 
as the early Picturephone, have no effect on the transporta-— 
tion innovation process. 


The study of the spread of innovation and adoption of 
inventions is called diffusion. Such studies have been made 
on a great variety of ideas, concepts, technologies, and 
products. Many inventions of the industrial revolution have 
been traced as they were adopted throughout the industrial- 
izing world. Early investigations examined easily traceable 
innovations such as machinery, railroads, and diseases. 
These diffused in a "contagious" way, i.e., they spread from 
one adoptor to the neighboring adoptor quite slowly. A 
failure of one place to adopt an innovation formed a barrier 
to subsequent adoption. 


Later ‘studies identified varying diffusion processes. 
For example, the innovation/adoption process for modern 
technology is hierarchical. Inventions are adopted first in 
large cities (anywhere) and then later in smaller cities. 
Within metropolitan areas or a region, innovation occurs 
first in the dominant urban area and then spreads down the 
hierarchy of regional cities and outward from the core. 


Thus hierarchical innovation is on a national and inter- 
national scale whereas contagious diffusion is on a local 
scale. 


The innovation or adoption of communications technology 
(and its effects on the physical transportation system) is 
an example of hierarchical diffusion. Large firms in large 
cities are the first to adopt telecommunication technology, 
which later may be adopted by smaller firms in the same geo- 
graphic area. Large firms are first because they have the 
functional prerequisites to adopt the invention; these 
requirements set the threshold conditions for adoption and 
later growth. Two common thresholds are exposure to the 
innovation and the size of the adopting organization. 


FIGURE 4.1 - Spatial and Temporal Innovation Process for 


Railroad Building 
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For example, early railway technology was invented and 
tried 200 years before economic need justified its adoption 
by firms in the 1790s. Similarly, telecommunications tech- 
nology has existed for some time, and Since the early 1970s 
the business world has been continually told about the 
impending telecommunications revolution. It is only now 
(1980s) that the economic threshold has been reached for the 
largest firms?to-take the-risk and’ try innovative communica- 
tions. It remains to be seen if the economic system offers 
the right set of prerequisites, permitting telecommunica- 
tions innovations to diffuse through the hierarchy of busi- 
ness firms and government organizations. 


In the following section, the examination moves from the 
theory of innovation diffusion to two case studies: the 
spread of TV and the cashless/chequeless society. The cash- 
less society was widely predicted in the 1970s to revolu- 
tionize our lifestyle in the 1980s, but it foundered in the 


real world. The TV, of course, thrived. Numerous other 
examples of inventions relevant to recent telecommunication 
inventions could also be cited e.g., the videophone, the 


SST, the word processor. 
4.3 The Diffusion of Television in the United States 


The diffusion of black and white TV and colour TV has 
been examined by several authors. (This example is froma 
Canadian Ministry of State for Urban Affairs 1974 paper). 
after 1940, the U.S. television industry experienced logis- 
tic growth in terms of market penetration. Figure 4.2 shows 
the percentage of cities having television broadcasting or 
repeating facilities. Figure 4.3 shows market penetration 
in terms of city size: the hierarchical diffusion pattern is 
clearly evident. The maps clearly show the spatial diffus- 
ion over time (Figure 4.4 a-e), and both national hierarchy 
and local spread effects are evident. By 1965, only a few 
areas lacked TV reception. 


While these illustrations demonstrate the TV reception 


potential for individuals in various parts of the U.S., a 
diffusion study by Berry (1970) examined the percent of 
households having black and white or colour receivers. The 


receiving pattern was quite different from the broadcasting 
pattern: colour receivers were more common in the expanding 
areas of the nation where there were more affluent house- 
holds prepared to innovate. 


Thus the successful diffusion of an innovation can be 
measured in various ways. 


FIGURE 4.2 - Growth in number of TV cities, 1940 to 1968 
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FIGURE 4.3 - Hierarchical diffusion of the TV Network 
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FIGURE 4.4 - Market Penetration by TV 
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Figure 29 Market penetration by TV in 1953 
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Figure 30 Market penetration by TV in 1956 


FIGURE 4.4 - Market Penetration by TV (Cont'd.) 
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Figure 32 Market penetration by TV in 1962 


FIGURE 4.4 - Market Penetration by TV (Cont'd.) 
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Figure 33 Market penetration by TV in 1965 


4.4 Failure: The Cashless/Chequeless Society 


An impending revolution in daily lifestyle, according to 
the 1970s media, was to be the cashless/chequeless society. 
This vision saw all homes and shops interconnected by the 
latest electronic wonder: the touchtone phone, which con- 
tained the technology making it possible to not carry cash. 
Sales data and orders would be instantly telephoned to 
banks. The failure of this technological invention to 
revolutionize society was documented by Humes (1978). 


Forecasts of the imminent cashless/chequeless society 
were based on: 1) the arrival of technological capability, 
and 2) predictions of enormous problems in physically handl- 
ing cheques. 


The cashless/chequeless society did not materialize 
because: 


1) consumers refused to innovate because they preferred the 
stop-payment privilege of cheques and the cash "float" 
between time of sale and payment; 


2) the new technology had "bugs": the initial applications 
had technological problems that created consumer hostil- 
ity before the attractions of the system could be widely 
enjoyed; 


3) innovation benefits were apparent to banks but less so to 
consumers; 


4) innovation lacked the privacy of cash and protection of 
established legal conventions; 


5) the touch of physical pay is a political and emotional 
experience that justifies (seemingly irrelevant) jobs; 


6) experts expected cheque-handling costs to rise and the 
cost of the new technology to drop, but the new technol- 
ogy had a very high cost and lead-in time; 


7) new technology was first applied to improving the exist- 
ing system, which maintained the cost differential be- 
tween new and old technologies. 


The current predictions for the "communications age" 
being just around the corner see electronic banking as a key 
to widespread market penetration of Telidon and similar 
videotex systems (Business Week, June 29, 1981). These new 
systems share some features of the cashless/chequeless 
society, but what is now predicted is electronic funds 
transfer (EFT). Like the cashless society, EFT is the 
application of computers and telecommunications technology 
to banking, but EFT is an automated payments system in which 


OD 3+ = 


computerization makes the use of cheques, credit cards, and 
currency more efficient. By improving the efficiency of 
current banking habits, "EFT may well push the 
chequeless/cashless society further into the future by 
making the paper-based system too efficient to give up". 
(Humes, 1978). 


4.5 Telecom: Success or Failure? 


The two diffusion examples above are relevant to examin- 
ing the potential adoption of electronic conferencing and 
telecommunications and the effect of those technologies on 
transportation. Both examples were practical inventions 
with considerable market potential. One found widespread 
acceptance because it met certain socio-behavioral needs, 
whereas the same society declined to adopt the much-hyped 
innovations in banking. 


Electronic telecommunications technology has been in- 
vented. Initial applications of the technology in certain 
large firms (e.g., in the U.S.: ARCO, IBM, Westinghouse; in 
Canada: MTC (Ontario), Royal Bank, Bell Canada) has "de-bug- 
ged" the systems and has led to many accessory inventions 
that enhance the acceptability and utility of the techno- 
logy. The innovation by very large firms in large cities is 
the initial stage of a hierarchical diffusion process. 


But will the adoption process continue in the hierarchy 
(diffusion horizontally to other large firms, then down the 
chain to less large firms, and spreading outward to many 
firms in metropolitan areas)? Or will further innovation 
not occur and telecom be relegated to the same fate as the 
“cashless society"? What factors will affect the adoption 
of telecommunications? And if telecommunication services 
are adopted, will they compete with transportation or be 
complementary? 


CHAPTER 5 -— FACTORS INFLUENCING THE TELECOM/ TRANSPORTATION 
INTERFACE 


5.1 Introduction 


In this section various factors are examined for their 
relevance to the telecom/transportation interface. First 
each factor is assessed in the context of the hypothesis 
that telecom will substitute for some business travel. Then 
the examination of each factor focuses on its possible other 
implications for travel and meetings. 


Four basic factor groups are: Technical (can telecom 
substitute for travel?); Utility (is telecom worth it?); 
Acceptability (will people adopt and use telecom?); and 
Alternative (will telecommunication innovations have the 
opposite effect to the common predictions? Will there be 
other transportation effects?). 


5.2 Technical Factors 
a) Prerequisite Firm Size for Innovation 


Telecommunication innovation occurs first in large 
firms. The firms that currently have their own teleconfer- 
encing facilities are often associated with teleconferencing 
providers, so their facility double-duties as a demonstra- 
tion. For example, the AEtna Insurance system is part of 
the SBS (Satellite Business System) network owned by IBM, 
AEtna, and Comsat. The Xerox Corporation uses XTEN, which 
it owns and rents space on. Bell Canada's videoconferencing 
offering that links Toronto and Montreal is fully used, but 
85% of the bookings are to Bell itself. The Ontario govern- 
ment's MTC network is also a demonstration project. Some 
firms with teleconferencing facilities, however, may not be 
linked to teleconferencing providers, firms such as ARCO, 
Bank of "America, Ford; Exxon, Proctor ¢and’ Gamble, and 
Texaco. 


In addition to the large firms that operate links, 
"brokers" are going into business in major centres. These 
brokers either provide their own studios which conference 
participants come to for the meeting, or they can bring 
equipment to the firm itself. The studio approach permits 
higher-quality conferencing because of expensive acoustical 
and electronic equipment. But, it suffers from being sepa- 
rated from the user's offices. Teleconferencing from the 
firm's location is more convenient to users, but it is 
expensive to set up and the quality of the electronic 
connections is poorer. 


The appearance of broker firms is significant because it 
takes teleconferencing one step beyond the subsidized demon- 
stration set-ups of the big firms (Xerox, IBM, Bell) and 
beyond the limits of the very large firms that can risk 
money by innovating. Through brokers, teleconferencing 
becomes available to smaller firms that lack the funds or 
inclination to innovate in-house. Many small firms, in 
fact, could not be exposed to teleconferencing without the 
assistance of brokers. 


The diffusion of teleconferencing, as any invention, 
depends on potential adoptors being exposed to the idea. 
Brokers diffuse the innovation out of the biggest firms, who 
can only teleconference amongst their branches or the few 
other firms with compatible systems. 


Probably the best-known broker is the Holiday Inn 
chain. By 1983, the chain expects to have 500 Inns con- 
nected with videoconferencing facilities (250 are already 
being installed). For the hotel chain, videoconferencing 
represents a logical progression within the "hospitality" 
field plus a protection in case travel ever does become 
widely substituted. 


As of now, innovators in teleconferencing remain the 


largest firms and specialized brokers. It is not possible 
to guess if teleconferencing innovations will be more widely 
adopted. Teleconferencing may either grow rapidly in the 


typical logistic adoption curve, or it may be discarded in 
favour of other inventions. 


b) Development of Product Standards 


If an invention is to be adopted, it must meet the needs 
of the adoptor. One factor affecting the rate of innovation 
concerns the convenience of innovating, and product stan- 
dards can reassure the potential innovator. Two examples of 
convenience concerns are railway technology and quadrasonic 
recordings. In Britain, the functional prerequisites for 
railway innovation preceded other countries which were not 
so ready for industrial development. As a result, the ini- 
tial railway inventions were followed by thousands more as 
Britain developed the rail technology. Repeated innovation 
in one country led to a dominance that established certain 
standards - gauge, clearances, track weight, configurations, 
etc. Later adoptors imported British products and 
engineers, which meant they usually adopted standard prac- 
tices. (Countries that opted for other standards sometimes 
did so for topographical reasons, e.g., narrow gauge in 
difficult terrain, or for geopolitical reasons.) Later 
innovators built on the earlier British experience and mis- 
takes. Thus European clearances were greater, permitting 
larger carriages and higher operating speeds. Eventually 
the common practices were formalized as international 
agreements. 


The invention of ‘quadrasonic recordings occurred almost 
simultaneously in two continents. Two different multina- 
tional firms developed their own non-compatible systems and 
promoted them extensively. Both failed to be widely adopted 
because the potential market was confused by conflicting 
claims, was split by the firms, and independent disk makers 
could not risk choosing one technology over the other. Be- 
cause of the lack of standards, a perfectly good invention 
was rendered unadoptable. 


Current teleconferencing systems are of four basic 
types: audio, video, videotex, and computer conferencing. 
Video is further divided into slo-scan and fast-scan video, 
either of which can be one-way or two-way or multi-site. 
Audio can be by land line or satellite. Videotex can be by 
combined teletype or telephone facsimilie, or by Prestel/ 
Antiope/Telidon videotex systems. Not only are Prestel/ 
Antiope/Telidon based on different technologies, they are 
completely incompatible. Thus the 12,000-link Prestel net- 
work cannot be connected to use Telidon terminals or Telidon 
data banks. 


Naturally, firms marketing their particular systems are 
eager to establish themselves in the market first, to try to 
dominate it and thus capture the advantage of having the key 
technology. The stakes are so high that even the largest 
firms are busy trying to persuade governments to help proli- 
ferate their systems. Thus the governments of Canada and 
Ontario are subsidizing or even giving away Telidon termi- 
nals to get the system so widely diffused that competing 
systems become prohibitively expensive to adopt. Not 
unexpectedly, France promotes only Antiope and Britain 
promotes Prestel, thus fracturing the market. 


While no nation has yet explicitly regulated a certain 
system through its public service regulatory agencies, 
enormous pressure is placed on certain key adoptors to 
choose one system over another. Some countries or standards 
organizations may specify or prevent certain systems, 
technologies, or competitors, or prevent interconnections. 
Similarly, as non-compatible systems are adopted (for 
example, XTEN-firms cannot teleconference with SBS system 
firms,) there is a simultaneous general retarding of 
innovation because the risk of adopting the losing system 
becomes too high. 


Standards organizations are of little help in this cir- 
cumstance because the business and political stakes are so 
high. The International Telecommunications Union is only 
advisory in any case. The 1981 adoption of Telidon-type 
technology by the telecommunications giant ITT has not 
prevented Antiope from securing large sales in the United 
States (e.g., the 300-terminal First Bank System in 
Minneapolis). 


Teleconferencing may be predicted as a major social re- 
volution and a substitute for local and long distance trav- 
el, but the revolution can take place only if the concept 
diffuses. Currently, teleconferencing may be suffering from 
a proliferation of non-compatible basic approaches (video, 
audio, videotex, computer conferencing) and a variety of 
non-compatible systems and technologies. Potential inno- 
vators are already confused; thus the market is fractured. 
Unless standards are quickly agreed upon, the future may see 
either a slow market shake-out (at great expense to the 
losers); permanent limitations on each system determined by 
market share; or even failure of teleconferencing completely 
as new applications of the technology are made in other 
directions and bypass the frustrated teleconferencing 
innovators“”. 


c) Confidentiality 


A technical obstacle that occasionally bothers modern 
telecommunications services concerns confidentiality. 
While security of communications can be almost guaranteed, 
it comes at a high price. For the many firms that do not 
install elaborate security devices and even for those that 
do, unauthorized persons might still listen-in on confer- 
ences where confidential data or plans are traded, transmit- 
ted or discussed. Breaches of security can range from ac- 
cidental leaks (where a telex or data line goes to someone 
else's printer, or someone "lucks-in" on a line) to deliber- 
ate business espionage, fraud and crime. Telecommunications 
crime offers immediate paybacks and is apt to grow as fast 
as legitimate telecom innovations. 


Another aspect of confidentiality relates to transmitted 
ideas. Do trademark, patent, and copyright laws apply to 
ideas "broadcast" or programs developed through videotex 
links? A substantial body of law deriving from cable TV 
actions says ownership stops at the sender's microphone (or 
terminal). Further developments in this area are likely. 


By ittsel£, “confidentiality is .not japhatowdetermine (the 
utility of telecommunications as a substitute for travel. 
It may, however, be a contributing factor, as it was to the 
demise of the cashless society concept (Section 4.4). 


2 Another possibility is that presently incompatible systems 
could be made compatible either by technological develop- 
ments or a breakdown of the legal and patent protection of 
each system. Interconnection of existing teleconferencing 
systems would represent an instantaneous major diffusion. 
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dad) Reliability 


Teleconferencing technology is still in its infancy. 
Facilities are often highly sophisticated and require con- 
tinual care. The first National Bank (U.S.), which has its 
own videoconferencing system to several branch offices, 
keeps technicians on staff, as does MTC (Ontario). Never- 
theless, the number of available conferencing hours is 
suprisingly small. The Bell Canada videoconferencing link 
between Montreal and Toronto is fully booked, which is only 
83 hours per month. Considerable time is required to cali- 
brate the equipment for good picture and audio quality. 
Many of the 83 available hours are used by Beda: partlye for 
equipment development and debugging. 


Of course, travel also suffers from reliability prob- 


lems, with consequent adverse implications for meetings. It 
remains to be determined whether the physical travel prob- 
lems are worse than the teleconferencing bugs. Jeanette 


Sayers, a leading Canadian convention planner, cites a 
message-destroying bug in a recent teleconference where a 
soprano female voice appeared to emerge from the male body 
seen on the screen by conference delegates. How wii loskhe 
market regard such mix-ups against the current problems of 
travel? 


5.3 Utility Factors 


Teleconferencing is widely expected to have certain 
advantages in time and money over intercity travel and to 
replace some journeys to work. Are the savings worth adopt- 
ing telecom technology? Teleconferencing technology is 
developing and diffusing so rapidly that the decision to 
innovate and adopt some sort of facility must be frequently 
reassessed. 


a) Availability of Other Parties 


Early innovators always face problems concerning the 
bugs in the invention, lack of regulatory or legal frame- 
work, and difficulty in using the innovation when others 
lack shared knowledge of its applications. This is particu- 
larly so in the communications field. Unless the innovator 
is satisfied communicating only to other branches of its 
firm, the number of potential contacts is very low. The 
lack of contacts inhibits further innovation. 


Once a trend is perceived, however, more firms innovate 
(the early majority), attempting to remain progressive. 
Those that adopt only after seeing many other firms innovate 


are termed the "late majority". This "adoption psychology” 
emphasizes the need for market advertising and product 
promotion in business media. It also accounts for the 


highly optimistic tone of the media reporting on telecom 
prospects. 


Early innovators still risk that their new equipment has 
limited application. For very expensive telecommunication 
installations, only large firms can afford to innovate. 
Thus, they can communicate only with other large firms with 
similar technologies. 


The market for the much cheaper videotex systems also 
suffers® £rom a’ lack» of; “criticals mass! {6 Britain is)the 
country furthest advanced in the distribution of telecom 
terminals (Prestel). There are 12,000 terminals in use, 85% 
by businesses. The largest business sector user are travel 
agencies who make reservations on Prestel. This system has 
so frequently: failed to match advertised market penetration 
forecasts that it suffers a credibility problem. British 
Telecom recently closed down 14 of 20 Prestel computers be- 
cause they were under-used, further negating the $5 million 
spent promoting telecom. The attitude of British business 
may be as the Cities Service Petroleum Corp. has said: 
"Prestel hasn't really got beyond the gimmick stage" 
(Financial Times, 9 November 1981). 


Improved telecommunications has been cited as a way to 
overcome the friction of long distance travel, permitting 
firms in remote areas instant access to the major business 
centres. This has even led to speculation about the decline 
of major business centres and whole metropolitan areas in 
favour of dispersed worldwide development in medium-sized 
cities. of. about 2: million, population Kates, 19817 Tottter, 
1980). More commonly, improved telecommunications has been 
seen as another way to help overcome regional disparity 
within a nation. 


Initially, the diffusion of telecom innovations is un- 
likely to increase the accessibility of individual "hinter- 
land" firms or regions into the central-area decision-making 
process. Nor will increased telecommunications linking 
underdeveloped nations or regions to highly developed areas 
lead to a decentralizing of authority. Rather, telecom will 
first ‘be wisedsbyicdominant «firms and eregions. sto ereinfornce 
their initial advantages. Telecommunications is unlikely to 
promote decentralizing of head offices to small cities, but 
will probably result in head offices controlling larger 
numbers of more remote “production lines". The utility of 
the innovation is therefore greatest to large, head office 
firms where the direction of communication is outward and 
downward. Just as the telephone permitted the separation of 
“office”. .from.."plant.", telecom jsuits the meeds of larger 
transnational corporations to control a widely dispersed 
business empire. 


3 The concept of increased communications reinforcing the 
dominant firms is paralleled by Harold Innis for the 
political empire, and by McLuhan for reinforcing cultural 
dominance (e.g., United States and media dominating Canada 
and the "global village"). 


b) Substitutable Travel Purposes 


The utility of teleconferencing to controlling geograph- 
ically dispersed subsidiary parts of the large firm has 
certain implications for intra-head-office communications 
and communications between head offices of different firms. 
As corporate decision-making is centralized, there is a 
constant speeding up of change, which leads to structural 
changes. Head offices remain in situ while suburban and 
rural production facilities are built, modified, abandoned, 
or traded away. 


Head offices concentrate on planning which requires 
negotiation and continual inter-personal contact. This is 
why head offices tend to gather in certain locations (parti- 
cularly Manhattan for U.S. business and downtown Toronto for 
Canadian business). These interpersonal communications are 
the least susceptible to substitution by teleconferencing. 
Therefore, if telecommunications substitutes for travel it 
will replace head office to field office trips (telecom will 
be used to give orders and convey head office decisions) but 
not inter-firm negotiations. 


This hypothesis is substantiated by the apparent pattern 
of early innovation (Bell, ARCO, First National Bank, AEtna, 
and other firms are teleconferencing between head office and 
secondary offices) and by the results of early substitution- 
potential studies (Bell, 1975; Kahn, 1974; Science Council, 
1979)’. 


It is possible to speculate on the eventual degree of 
telecommunication substitution for travel. Substitution 
seems to depend on many variables, one being trip purpose. 
Of trip purposes, "orders" are most amenable to telecommuni- 
cations; "planning" and other "negotiating" purposes the 
least amenable. Planning is the growing head-office func- 
tion while carrying out orders is increasingly relegated to 
dispersed branch locations. The trip from head office to 
field office or plant location, therefore, is the main 
candidate for substitution by telecommunication. 


c) Cost Trends 


Many have argued that travel costs will continue to rise 
rapidly while telecom costs will decrease with mass produc- 
tion. If so, then travel substitution may be economically 
attractive. 


Today's cost of teleconferencing equipment and time is 
high, with costs being met by the private and public sectors 
together. A Telidon terminal costs $2,000 (September 1981), 
puters torecast to cost $1,200 by 1982” and ‘just S800 in 
Toes (TV adapters are expected to ‘cost 9300 “nr 1983)."~ The 
key to the drop in costs is mass production, which depends 
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on standard equipment and a large market. But now the 
market is hesitating, waiting for costs to drop (a classic 
case of circular causality). 


In 1980 the federal Department of Communications (DOC) 
forecast 114,000 Telidon terminals on the Canadian market by 
1983} «qrowing. £o°350,0000 nr O98 5nvand 28/0, OO Cl ii ho Tes in 
1981, DOC revised these figures downward to 13,000 terminals 
in 1983, assuming a $25/month connect-fee and a requisite 
household income of $70,000. If the fee could be reduced to 
$6/month (same as cable TV) the market potential was 150,000 
TebLidons:): oTosboostwthe market oto fFawaeritical massive 
permit mass diffusion, the Canadian government has allocated 
$10.5 million to subsidize early innovators who purchase 
terminals. Up to 5,000 terminals may be distributed in this 
plan. 


But the Prestel and Antiope experiences are not encour- 
aging. Prestel sales are dismal. In France, Antiope was 
developed as part of a $27 billion. reworking of the tele- 
phone system. A key ingredient was to stop printing paper 
telephone books by 1985, when 25% of phone users would have 
videotex terminals. This force-marketing was to create the 
demand to reduce production costs. The whole project is now 
unsure as forecasts are revised downwards and plans are made 
to continue printing phone books through to 1991 (The Econo- 
mist, 10 October 1981), further undermining the economic 
logic of videotex. 


Current Canadian Telidon user prices are 5¢ per minute 
of connect time (for the telephone line) and 22-25¢ per page 
of information. Because so little information is included 
on each page, plus the "menu system" whereby users contin- 
ually make more detailed page selections, even the simplest 
information requests use a dozen pages. Business confer- 
ences using videotex would face a different hierarchy of 
charges depending on who owns and provides the pages. Info- 
mart's page creation charges are S$40-75 per page, plus 
monthly upkeep. If a firm wishes to own a terminal to 
create pages - "electronic letraset" - the capital cost is 
between $3,500 and $20,000. 


But will:the cost drop, and. by ‘how much? “Costs .are “most 
likely to decrease if sufficient mass production becomes 
practicable. Unfortunately, the predictions of decreasing 
costs may be delaying innovation because the higher cost of 
adopting now cannot be earned back through the advantage of 
being an early innovator. Possibly the market is waiting 
for. .costs)to, drop,..as..they did for calculators... However, 
calculators were deemed by the market to be worth their 
initial prices; thus the demand increased production and 
costs dropped. Initial market results in Britain, France 
and Canada suggest that videotex is not worth the initial 
price. Will government market stimulation be a sufficient 
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surrogate demand or will videotex go the way of Picture- 
phones, SSTs, and the cashless society? 


The costs of audio teleconferencing and videoconferenc- 
inj esreralSouwbigh. An 1.—point,Bell.conference,.call, for 
example, has a connect charge of $914 per hour. Two calls 
per month, each two hours long, would cost more than $40,000 
a year in connect charges alone. Generally, audio is 
cheaper than any of the video systems. By comparison, the 
ideal teleconferencing set-up, the type offering conditions 
as close as possible to being there, requires fast-scan 
large-screen(s) two-way (or multilink) audio-visual link 
with participants able to share common texts, graphics, and 
memory space through an interactive videotex system such as 
Telidon. 


Rented teleconferencing facilities are expensive; there- 
fore an existing conference room can be used for audio 
teleconferencing when microphones and speakers are added. 
But communications in such a room will suffer from "dead 
spots", echoes, interference and other accoustical prob- 
lems. By contrast the Bank of America audio system in San 
Francisco presents a "perfect" audio conferencing facility: 
the room is completely isolated mechanically from the rest 
of the building, no wall is parallel to another, the ceiling 
slopes, there are no windows or hard table tops to reflect 
sounds, and a technician monitors the entire conference. 


A videoconferencing system is much more complex, with 
further requirements such as improved lighting, one or more 
video cameras and operators, and giant projection screens 
for life-size images. These costly requirements account for 
the reluctance of firms to install their own facilities. 
But using a broker's or service bureau's facilities is in- 
convenient, and still expensive. The videoconferencing 
links in 1978 cost about $400 per hour of use. The cheaper 
Picturephone Meeting Service (PMS) did not prove popular 
even at the subsidized rate of $6.50/minute for a trans- 
continental call. The revised PMS service that AT&T plans 
to begin in December 1981 has a cost recovery tariff of 
$42/minute for a transcontinental call (Infosystem, 8/81). 


The current Bell Canada videoconferencing system links 
Montréal, Ottawa and Toronto.* Bell charges $38 per 15 
minutes of connect time between Toronto and Ottawa, and 
$12 per 15 minutes between Montreal and Ottawa. In addition 
there is a $100-per-studio booking fee (a three-way link 
would be $300). The system can handle up to six conferees 
at Sachitstudiouforiralctwo-way /Tink..s"f tusers -of ithe? Bel | 
Studios accumulate more than 10 teleconferencing hours in a 
month, there is a 25% discount on the connect fees. 


4 London, Kingston and Thunder Bay joining in 1982. 


A portable studio is also available at $180 per link plus 
$50 service plus connect charge. However, Bell will lease 
the portable studio for $720 month (cost of three bookings). 
The portable studios can handle two conferees at each end. 


The Royal Bank of Canada videoconferencing system's main 
studios: cost $250, 000"to./instalboinelI38l, with branch toffitce 
studios costing as low as $55,000. The Bank must also meet 
the operating and maintenance costs of its studio facili- 
ties. 


Teleconferencing now can economically substitute for 
travel only for meetings of between % and 1 hour length, for 
points more than 500 km apart, and at introductory service 
rates (these do not permit cost recovery or profit). The 
economics of the trade-off is tluctuating, however, as cost 
elements change and various demonstration or development 
programs are instituted, modified, and replaced. 


Many questions remain about teleconferencing costs. Can 
the direct costs of teleconferencing be compared to the 
direct travel costs, and how important are other factors? 
Does audioconferencing offer significantly more than a con- 
ference phone call? Is videotex worth more than Telex or 
photocopying by phone (telecopying)? Is full-size video 
conferencing sufficiently better than the Picturephone 
service to warrant the cost? Does teleconferencing offer 
real advantages over travel, or is it merely conspicuous 
consumption? 


5.4 Acceptability Factors 
a) Acceptance of Teleconferencing Equipment 


Teleconferencing equipment is still new. User reaction 
varies from rejection and fear to complete acceptance, from 
discomfort to fascination with the latest toy. Because 
innovations are adopted only when they become acceptable to 
the adoptors, any technology that does not satisfy the user 
is abandoned. Some technologies take longer to diffuse than 
others. Some technologies that work, but lack user accep- 
tance, never diffuse enough to become firmly established - 
the cashless society remains a good example. 


Videoconferencing remains an uncomfortable initial 
experience for most first-time users. It is more acceptable 
to previous users of audioconferencing as they have previous 
exposure to microphones. But conferees still need practice 
so as lose their awkwardness and self-consciousness on 
camera. New, smaller cameras and pre-meeting coaching helps 
first-time users. Because few full videoconferencing faci- 
lities are in place and few people are exposed to the 
technology, the eventual potential user acceptance level is 
difficult to gauge. The types of user problems, however, 
have been investigated in depth. 
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Audioconferencing has been available longer than video, 
and is a more common installation. These installations are 
often viewed as extensions of the telephone. This cuts two 
ways: while people are familiar and comfortable with the 
telephone, people see it only as a two-party medium. The 
technology for holding "conference calls" is well establish- 
ed, readily available, and cheap. But people refuse to 
think of the phone as a group medium. Conference calls with 
more than three parties participating are rare. More com- 
monly, the conference call has one, two, or three parties 
talking, and others simply listening in as if on exten- 
Sions. Use of the conference calls for one party to diffuse 
some news to all other parties simultaneously is very 
Similar to the most common early use of full audio and 
videoconferencing facilities. 


Audioconferencing equipment is cheaper and more portable 
than video. A standard boardroom can be cheaply converted 
to an audio conference room by adding drapes, speakers, and 
microphones. But audioconferees lack visual cues, so the 
speaking order - even identifying who is speaking - becomes 
a major organization problem. And both voice-activated 
microphones and general-area microphones place severe 
constraints on users. 


Videotex and computer teleconferencing also have user 
problems. Videotex can be very slow, as the speed of draw- 
ing graphs is limited by the capacity of the telephone lines 
(30 seconds per page is common). Nonetheless, electronic 
mail and computer conferencing offer some advantages over 
teletype and telecopying and may prove acceptable to non- 
specialist users. 


The initial reluctance to use the technology is being 
overcome as it becomes more "friendly" and the equipment 
becomes more accepted as part of our lives. The failure of 
Prestel and Telidon and teleconferencing to grow as rapidly 
as first predicted can be attributed to optimism based on 
the mistaken assumption that if it is technically possible, 
then it will be used. 


Equipment for home use is much more advanced, especially 
for employees working on research reports, computer soft- 
ware, word processing and data manipulation. These subjects 
are amenable to working at home during certain stages of 
development. The output can be transmitted to the office or 
physically carried in from time to time. 


b) Acceptance of Teleconferencing as a Trip Substitute 
Travel is frequently perceived as desirable and a perk. 
People who travel a lot, however, often perceive travel dif- 


ferently. The agceptance of teleconferencing as a trip sub- 
stitute will therefore vary from individual to individual. 


3fe5: = 


But generalizations about classes of individuals can be 
made. 


Studies by the Satellite Business Systems (SBS) group - 
IBM, AEtna and Comsat - discovered that managers who travel 
frequently would welcome the relief brought by teleconfer- 
encing. The opposite is true for professionals, techni- 
cians, and some others, however, who tend to oppose anything 
that interferes with their time away from from the desk, 
according to the Journal of Applied Management (March 
1980). The Ontario MTC demonstration also found their 
videoconferencing to be most popular with staff who found 
work piling up while they were travelling. A survey of 
1,000 U.S. middle managers concluded: "Marketing and sales 
executives are going to give videoconferencing a lot of 
flack" (Gnostic Concept Ltd. Survey, Business Week, July 
1980). Both those groups function as "persuaders", so 
personal contact is important. 


Teleconferencing might substitute for travel if users 
perceive teleconferencing as the "new toy." If, however, 
senior management continues to travel (for "negotiating" 
trip purposes) but insists that lower-ranked staff tele- 
conference, then the prestige value of travel will be rein- 
forced. 


Firms may substitute teleconferencing for travel if the 
costs and results of meetings seem comparable. Firms that 
pay employees while they travel will reach an economic sub- 
stitution point before those firms with employees travelling 
on their own time. Consequently, individuals often travell- 
ing outside the office time will prefer teleconferencing 
because it results in a dramatic increase in personal 
disposable time. 


The British Tourist Authority remains confident that 
teleconferencing will not reduce conventions or meetings in 
world-famous cities. Teleconferencing may augment the audi- 
ence but will not reduce business travel. "It lacks the 
intimacy of eyeball-to-eyeball contact. Like trying to kiss 
one's girlfriend on the phone. And if the president of a 
corporation really wants to hold a meeting in London, one 
can be sure he'll find some justification to fly there" 
(Ronald Roy, in En Route, November 1981). 


c) Acceptance of Teleconferencing as a Meeting Substitute 


To those who view meetings as boring, teleconferencing 
may offer an opportunity to drastically reduce meeting dura- 
tion. A lot of what goes on in meetings is social, much of 
which cannot be adequately substituted by teleconferencing. 
Thus, teleconferences require high information densities and 
rapid transmission rates to maintain participant interest. 

A time compression of 6 to 1 has been expected, based on the 
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experience of videotape replacing live instructors (Journal 
of Applied Management, March 1980). Of course, if current 
meeting practices are transferred to the new medium, then 
there will simply be electronic versions of boring meetings. 


Conversely, many view meetings, especially those away 
from the regular office, as desirable. These persons value 
socialization and non-agenda communication (often through 
which a lot of information is exchanged). As jobs become 
more abstract and the worker continues to lose direct 
control over his output, then person-to-person contacts 
become key opportunities to re-establish a sense of vitality 
and community. Just as workers have refused to accept 
automatic depositing of paychecks in favour of physical 
payment, electronic meetings may prove too ephemeral for 
many people. 


Consumer resistance to teleconferencing may also come 
after a few noticeble, outrageous or expensive misunder- 
standings. These are most likely to occur during the devel- 
opment stages or while users are unfamiliar with the equip- 
ment. Audio conferees must learn to listen well because 
there are no visual cues, and it takes considerable exposure 
to audioconferencing to identify who is speaking and who 
wants to. With voice-activated microphones, "monotalkers" 
keep the floor and quickly learn to use filler phrases 
(um...ah...) to keep control of the microphone. A cough or 
a sneeze is enough to grab control of the microphone if the 
speaker pauses between words. Voice-activated systems also 
limit spontaniety and prevent group laughter or groans 
(shared expressions of course being an important part of 
socialization). 


Supression of socialization is a serious drawback to any 
new communication medium because talking is far more than an 
engineering problem to be solved by physical or electronic 
conferencing. Communication must be viewed as part of a 
total socio-cultural exchange. Not enough work has been 
done on this field yet, and teleconferencing has not yet 
been field tested enough to know if its attractions will 
make it acceptable as a meeting substitute, and if tele- 
conferencing will affect the firm's overall structure and 
morale. Some industry leaders feel it is positive (Robert 
Anderson, CEO of ARCO), where as others are opposed: 


You can't run a company by phone. You have to be on 
the spot, you have to look people in the eye, 
encourage them and shake their hands. 


Philippe de Gaspé Beaubien, 
Télémedia président. 


There is also a danger of easier meetings leading to 
more communication, and an information overload, sometimes 
called "communications pollution". Will teleconferencing 
give @xecutives more time, to think Jor wil tt anerease it ie 
number of meetings they are expected to attend? A parallel 
may be word processing which has not simplified paper work 
but merely made it possible to have more incrementally 
different versions of the same paper. 


5.5 Alternative Factors 


The factors discussed in the following subsections are 
not totally unforseen, of course, but they are scarcely 
mentioned in most literature. Most forecasts seem utopian 
in a world of complex realities, but the following are worth 
analysis if only to highlight the range of possible 
technology applications open to society. 


a) The™Era “of “the “Electronic Cottage 


A concept central to many forecasts is that many people 
will work at home (or neighborhood work centres). Home 
workers would receive and send work to their "offices" 
through electronic mail, and meet with colleagues via large- 
screen vidoeconferencing equipment. 


One “attraction, of the “electronic (cottage mura that 
employees will not need to commute to work. This will save 
large amounts of energy, eliminate congestion, and allow 
everyone to live in semi-rural suburbs of cities with about 
2 million population. The giant office towers of today's 
major metropolises may even be abandoned or converted to 
other uses. So run the scenarios (with variations) in 
Toffler (1980), Kates (1981), Role of the Automobile Working 
Paper #10 (1979), Business Week, and many others. 


All the predictions assume the desirability of the 
American suburban lifestyle and the wish to work and live in 
One building or small neighborhood. All depend on electron- 
ic teleconferencing and the “office of the future". Any of 
the underlying assumptions can be challenged. 


The transportation aspects of the proposed lifestyle are 
interesting. It has been calculated how much (petroleum) 
energy would be saved by "telecommuting": the (U.S.) Nation- 
al Science Foundation calculated the average executive com- 
muted 53.12 km and the average urban commuter used the gaso- 
line equivalent of 64.6 kw of energy. The ratio of commut- 
ing energy consumption to telecommuting was 29:1 for private 
cars; 11:1 for "mass transit". If 14% of urban commuting 
was replaced by telecommuting, the U.S. would have saved 75 
million barrels of gasoline per year, which would eliminate 
the need to import gasoline (reported in Toffler, 1980). 


infact’ the U.S. oil” industry and economy would suffer if 
there were a larger proportion of telecommuters. 


But will people want to live and work in one place? 
Throughout history, man has moved about in daily life. The 
economic forces that pushed many urban offices out of down- 
town (e.g., cost of office space to store paper, space for 
clerks, cost of parking space, traffic congestion) might 
instead become electronic office forces that do not further 
disperse the offices, but re-concentrate them in the city 
cores. Future offices will need less area to perform the 
same functions, thanks to electronic mail and filing. Traf- 
fic congestion, instead of worsening, may ease as electro- 
nics comes to the aid of traffic planning and flow manage- 
ment, thereby increasing the capacity of the urban trans- 
portation system. Features such as better route planning, 
automated bus-stop info, transit priorities schemes, and 
rising auto energy costs may make transit a more viable way 
to get to the downtown office. 


The essential point in this debate, however, is not the 
details of who will work where, but that the commonly fore- 
cast electronic cottage is based on only one application of 
new technology. The new technologies may instead help 
society to go simultaneously in different directions and may 
reinforce, support, continue, hinder or reverse current 
trends or may have totally new implications. 


b) Meetings 


Will electronic conferencing replace many face-to-face 
meetings, thus eliminating the need for some intra-urban and 
intercity trips? Alternative possibilities for future 
meetings can be less encouraging for teleconferencing. 


Possibly teleconferencing will not shorten existing 
meetings and save travel time, thus allowing executives more 
“thinking time". Rather, it could enable managers to attend 
more meetings in the same period, and to reach others he may 
have not have otherwise met because of the travel time and 
cost constraints. The increased meeting load may not be 
more important meetings, either. Because key managers can 
possibly attend more meetings, authority may be further con- 
centrated in the hands of fewer people. The studies of 
political power and communications by Innis, for example, 
note that faster electronic communications leads to increas- 
ed centralizing of power and more frequent policy changes. 


Experiments with teleconferencing systems have also 
demonstrated that unimportant meetings that did not warrant 
travel, or conferees that could not afford to travel, will 
use teleconferencing if available (Ontario MTC reported in 
Transpo 81 vol. 4, #3). In this case, travel is not being 
substituted by teleconferencing, but cheaper teleconferenc- 
ing is stimulating meetings. 


As noted earlier, improved teleconferencing may extend 
central corporate control over larger numbers of dispersed 
work units. Thus teleconferencing may lead to larger multi- 
national firms and more detailed information on individ- 
uals. The Vista Telidon installation of 500 terminals in 
Toronto and Québec City, by Bell Canada, will be monitored: 
"Every keystroke will be traced. The data collected will 
tell us what each household looked for, how they got it and 
why they wanted it." (reported in Financial Times, November 
oI 8 iy 


Face-to-face meetings may also be required for legal 
reasons, partly owing to lack of security. In addition, 
what if three executives teleconference from three legal 
jurisdictions, and conspire to engage in payoffs, price fix- 
ing, supply or demand control, or other illegal or unethical 
practices. Where was the "crime" committed? Other places 
will be concerned about losing control of their resources, 
manpower, and culture to external multinational corpora- 
tions. English, for example, is likely to be the telecon- 
ferencing lingua franca, and U.S. cultural and business 
practices will be the norm. 


c) Reinforced Travel Technology 


Much of the new telecommunications technology has 
been designed by large organizations (government research 
institutes, telephone monopolies, communication technology 
manufacturers) for a long-term application. Innovators, on 
the other hand, desire a shorter-term payback. The immedi- 
ate application of new technology, therefore, may be a dif- 
ferent use than the end-purpose it was invented for. 


Teleconferencing may never have the opportunity to 
substitute for travel if travel technology improves enough 
to prevent the travel-cost curve from rising above the tele- 
com-cost curve. Some immediate applications of new techno- 
logy to improving the commuting trip were already noted. 

For intercity travel, improved reservation systems may in- 
crease seat occupancy factors, and newer engines with com- 
puter-controlled fuel consumption may restrain rising travel 
costs. The most successful application of videotex systems 
to date has been by travel agents who use terminals to book 
airline flights, hotels, and make other travel arrange- 
ments. Because of the political need to replace air traffic 
controllers in the Unted States, a massive R&D effort is 
underway to automate ATC. Technology applied to today's 
transportation system - planning, operating, and building it 
- may control rising costs and maintain the competitiveness 
of physical travel for many communication purposes. 


dad) Stimulated Travel 


New electronic technology may not be applied only to 
eliminate travel needs or to create a substitute such as 
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teleconferencing. Teleconferencing may even be a travel 
stimulant. 


Teleconferencing not only allows business people to meet 
with parties they would otherwise travel to meet, but it 
allows them to meet others they would not have met under 
previous circumstances. While some of the contacts will 
remain electronic comrades, there is apt to be some desire 
for certain persons to meet face-to-face. They will have to 
travel to do so. Electronic innovations also put users into 
contact with more data and products, and may stimulate 
travel. An example is MTC Ontario where individuals meet 
for the first time through teleconferencing. 


As mentioned electronic communications facilitates head 
office control over more firms and plants in dispersed 
areas. Larger business empires may eventually translate 
into more business trips. 


A possible parallel may be the introduction of word pro- 
cessing into the office. Widely expected to speed up paper 
handling and document production, it has instead been used 
by office workers to produce more drafts and to make more 
(minor) changes in existing papers. Telephones not only 
replaced the need to go somewhere to talk with a person, but 
permitted a wider range of contacts. Both the use of tele- 
phones and travel continues to grow. 


If teleconferencing does reduce business trip making, 
the firm may reward these same employees by offering incen- 
tive travel plans. Large agencies such as Thomas Cook Int'l 
already market employee incentive travel packages. Similar- 
ly, trips not made to boring meetings may be replaced by 
trips to conventions held in desirable locations. 


Interchangeable trip purposes suggest the concept of 
travel time budget, which holds that individuals allocate a 
certain amount of time for travel and if this is exceeded 
by eg., a longer trip to’ work, then persons reduce other 
trip-making accordingly. There may be a trip making quot- 
ient as applied to intercity business travel. If the number 
of business trips increases, the businessman may refuse to 
travel to, eg., visit his mother-in-law. Conversely, if he 
never gets to travel for business reasons, he may increase 
his pleasure or vacation trip making. Travel thus becomes 
either a business perk or vacation necessity. The trip pur- 
poses change, and so do the destinations, but travel re- 
mains. 


Indeed, any potential decrease in business trips may be 
offset by increases in pleasure travel. 


e) Increased Pleasure Travel 


Telecommunications makes more information available to 
more people. Increased knowledge of a place, especially one 
unlike the normal place of residence, can increase the de- 
sire! ‘to:'go vVisierthatlocatzron: 


Tourism may well be the world's biggest industry within 
15-20 years. Pleasure travel has expanded for several rea- 
sons: increased leisure time; greater discretionary income; 
a middle class less tied to productive property ownership; 
guaranteed leisure times; the diffusion of transportation 
technology (international airports in every country, easier 
access to air travel); the need to escape modern office work 
and daily routines; increased awareness of travel destina- 
tions; and a social expectation (promoted by marketing) to 
travel somewhere on a vacation. (Futurist, August 1979). 


Also important is the new concept of two vacations a 
year: a long, main holiday; and an extended long weekend or 
one week vacation. Travel is usually involved for both 
vacations. Destinations now advertise directly for the 
weekend air traveller. Main vacation "destinations" have 
been around for years, e.g., Disney World and other theme or 
natural parks. Developing nations now vie for travellers - 
China is a good example, as is Peru and South America 
generally. Other nations are focussing on the disenchant- 
ment of European and American travellers seeking new desti- 
nations and lower prices (but not lesser amenities). Com- 
puter reservation technology allows potential tourists to 
plan vacations or select packages quickly and efficiently. 


The Hudson Institute predicts that tourism will grow 
even as the economies of various western countries slow. 
Their 1979 prediction increases world air passenger miles 
From (4001s onMin 9 79'*toe700! “ER iliton! ineroson (World 
Economic Development: 1979 and Beyond). In general, the 
Institute expects world tourism to continue its 10% growth 
rate. 


f) Increased Social Contact 


The theme advanced by Naisbitt (High Tech/High Touch) is 
that all new technology brings with it counterbalancing 


human responses. He cites television, for example, as being 
counterbalanced by the enormous growth, in the 1960s and 
70s, Of personal-growth and human-potential movements. He 


develops the notion that increased technology will lead to 
more’ social contact) (the “high touch! of vthesti tle)". 
Naisbitt dismisses teleconferencing as antisocial: "While 
we're at it, let's add ‘teleconferencing’ to the list of 
'trends' that won't happen." High technology will thus be 
used to liberate humans for more social contact and meet- 


ing. The implication for travel is that pleasure trip- 
making will increase. 


Videotex may not replace printed material, either. 
Rather than threatening the print media, the media seem to 
be adopting videotex for their own ends. Most large daily 
papers now use videotex composers (reducing overhead cost), 
and some are using experimental home videotex applications 
to provide news summaries and updates, which stimulate read- 
ing and buying of print rather than substituting for it 
(Financial Post, May 30/81). 


g) The Ephemeral Blip? 


While great quantities of literature and resources are 
devoted to developing telecommunications technology, the 
preceding sections have discussed alternative factors, other 
applications of new technologies, and unexpected conse- 
quences of telecommunications. 


Teleconferencing facilities may be an essential part of 
our future lives, with or without physical travel, or they 
may Simply be an ephemeral blip on the videoscreen of tech- 
nological progress. Telidon and videotex systems may be 
conspicuous consumption - they do electronically (with fancy 
graphics) what can be done more cheaply using less powerful 
and specialized systems. The three most desired uses of 
Telidon - stock quotations, personal banking records, and 
telephone calls with a shared page of information - can all 
be satisfied with the new Bell Canada Displayphone at less 
cost, bulk and effort. If the Displayphone or other 
invention can satisfy the basic needs also satisfied by the 
fancier equipment, then people may adopt the basic machine 
and forego the colour graphics of Telidon. Videoconferenc- 
ing and Telidon may be around in another decade, but their 
effect on transportation may not be what we expected based 
on their capabilities. 


CHAPTER 6 — INTRODUCTION TO VOLUME II (Forthcoming) 
6-1 Findings of Volume I 


There were two main purposes in discussing the potential 
effects of telecommunication innovation on intercity 
passenger transportion. One goal was internal to Transport 
Canada and the transportation planning profession. The 
second goal was directed toward other external groups whose 
primary focus is on telecommunication. 


The first goal was "to enable transportation 
professionals to more effectively and realistically carry 
out their planning duties by: 


a) informing them of what telecom impacts have been 
predicted; the range of impacts predicted; and critically 
assessing the forecasts. 


b) discussing the process by which innovations are diffused 
and society changes, and discussing the factors that 
influence the telecom/transportation interface. 


The second goal was "to share our analysis of the tele- 
com/transportation interface with other parties whose re- 
search centres on telecommunications, thus improving the 
quality of their research, and contributing to the dis- 
semination of more realistic expectations regarding trans- 
portation changes which may be associated with telecommuni- 
cation innovation." 


In light of the evolution of transportation and indus- 
try, it is logical to postulate a shift towards telecommuni- 
cations and away from the movement of people and goods. 

This shift is a basic assumption in much of the literature 
concerning travel and telecommunication. The literature 
review (Volume I, Chapter 3) concluded that teleconferencing 
is seen as a way to save travel cost and time; and that 
business travel is the most likely type of travel that may 
be substituted by teleconferencing technology during the 
next decade. The review, however, noted that much of the 
literature is speculative and not rigorous. 


An examination of the innovation and diffusion process 
(Volume I, Chapter 4) demonstrated that some workable tech- 
nologies or inventions are adopted, but that others are 
not. It is not inevitable, then, that workable teleconfer- 
encing technology will be applied as a substitute for physi- 
cal travel. The teleconferencing technology may be adopted, 
but the result need not be fewer trips. 


Where “are tour wiactor ‘groups (that influence” the -rnter- 
face between technology and transportation. (Velen <P eChi: 
Bjercan -belecom/stibst tute for) travel?) Is: it worth at?) “Will 
people adopt and use telecom? And will there be contrary or 
other effects? The entire interface area is both complex 
and undergoing rapid change owing to the evolution of micro- 
electronic technology. 


While the discussion and analysis in Volume I may gener- 
ate an increased awareness of the complex interface between 
telecommunication and intercity passenger transportation, it 
does not provide specific "answers" or guidance to transpor- 
tation-sector professionals on the key questions, ie., what 
will be the impacts of telecom on the Canadian transporta- 
tion system? 


6.2 Purpose of Volume II 


Volume II will develop in detail some selected "themes" 
or ideas discussed in Volume I. These ideas will be applied 
to the current and forecast Canadian intercity passenger 
transportation system. 


The objectives of Volume II tentatively include examin- 
ing the effects of telecommunication innovation on the most 
popular mode of passenger travel in Canada - the automobile. 
The private and company automobile is still a popular mode 
of transportation. What are the implications for auto use 
if teleconferencing becomes common? For the public modes of 
transporte al, bus) Perry, Sand train it is necessary to 
explore the effects on the carriers offering intercity 
passenger services. It is also desirable to examine the 
implications of telecom induced change on the infrastructure 
provided by Transport Canada, any regional implications, and 
jurisdictional and regulatory implications. 


The intercity passenger carriers include the bus system 
operators, ferry services, VIA Rail Canada, and the air- 
lines. Growth in telecommunications applications may affect 
the trip purpose of travellers, eg., leading to fewer 
business travellers and more non-business travellers. 
Because business travellers tend to pay more for their trav- 
el services than do non-business travellers (as a conse- 
quence of business people booking at the last moment and 
being less cost sensitive than individuals paying their own 
fares), any change in the proportion of business travellers 
may affect the carriers' revenues and scheduling. The car- 
riers may also experience changes in operating cost, operat- 
ing procedures, and marketing requirements. 


Transport Canada provides, or helps to provide, much of 


the transportation infrastructure in Canada, particularly 
for ferry services and airports. The provincial governments 


Sy pe 


have the primary responsibility for the road network. Would 
a decrease in, say, air traffic affect the transportation 
system? It may influence the numbers of flights offered by 
an air carrier and thus lessen demand for airport services. 
Conversely, it may not mean fewer, more efficient flights, 
but rather more empty seats on current flights. Even if 
there are fewer flights than expected, there may be little 
effect on airport facilities unless the decrease occurs at 
peak times (airport capacity is not related so much to the 
total traffic as to the peak traffic demand). Lt. s--aleo 
important to consider that there are few predictions of an 
absolute decrease in current travel demand over the next 
decade, but rather a decrease in growth and thus less need 
for new facilities. 


Changes in demand for travel may not be the same in all 
areas of the country. There may be only a small decrease in 
business traffic in and out of the major business centres, 
but a marked decrease in traffic to the smaller Canadian 
cities as a result of business people deciding to telecom- 


municate rather than travel. Less traffic to the Maritimes, 
or near-North, or West, may lead to underused transportation 
infrastructure. If lessened demand leads to fewer services 


offered by carriers, there may be a need for government 
efforts to maintain an acceptable or equitable level of 
service to these areas. 


Transport Canada also needs to consult with industry and 
Other government agencies because telecommunications should 
not be promoted as a travel substitute until there is a bet- 
ter understanding of the interface between telecom and trav- 
el. Promoting teleconferencing to save energy, for example, 
would be counterproductive if teleconferencing merely led to 
more meetings or more travel. But there is a potential to 
save time, money, and energy by the careful application of 
telecommunication technology. These opportunities need to 
be carefully identified before investments are made in 
developing and installing electronic equipment on the 
assumption that intercity travel can be reduced. 


6-3 A Preliminary Examination of the Air Sector 


Volume I examined some of the expectations or fears held 
by various parties about the potential effects of tele- 
communication innovation. There is a general expectation 
that telecommunication will substitute for about 20% of 
business travel within a decade. What would be the effect 
of a 20% drop in business air travel over ten years? The 
air carriers, which depend on business travellers for a sub- 
stantial portion of their revenues, are naturally alarmed 
about this potential loss or business. Other parties see 
the substitution as a way to save valuable petroleum 
resources, or a reason to postpone airport expansion 
projects. 


The following pages contain a limited analysis of the 
commercial air travel sector. Table 6.1 shows the actual 
1979 total emplaned and deplaned passengers for the top 25 
Canadian airports (domestic, transborder, and international 
flights, scheduled only) and the Transport Canada (CATA) 
forecast for 1989. 


The forecast is based on the medium-growth scenario of 
4.7% average annual growth rate (the high-growth scenario 
uses a 6.6% and the low-growth scenario 2.4% average annual 
growth rate). Also shown is a disaggregation of the passen- 
gers into those flying for business (55%) and non-business 
purposes (45%). 


The sample impact analysis modifies the data given in 
Table 6.1 by first assuming a 20% decrease in business-— 
purpose passengers by 1989. The 20% value, derived from the 
literature, is the most commonly used reasonable guesstimate 
of the amount of business traffic that may be substituted by 
teleconferencing in this decade. Non-business travel is 
assumed to be unaffected. The analysis also includes a 
second case where business travel is unaffected but non- 
business travel is stimulated by 20%. Stimulation occurs 
because of improved information about leisure travel destin- 
ations and for other reasons discussed in Volume I, Chapter 
5. The third case assumes a 20% decline in business travel 
but a 20% increase in non-business travel. The calculated 
data for the three cases are shown in Table 6.2. 


The data for the basic Transport Canada CATA forecast 
and the three cases were graphed. Figure 6.1 shows, in 
heavy lines, the forecast as subdivided into business and 
non-business purposes, and total passengers enplaned and 
deplaned. Figure 6.1 also shows Case l (decrease in 
business traffic because of substitution by 
teleconferencing); Figure 6.2 shows Case 2 (non-business 
traffic stimulated by improved telecommunications); and 
Figure 6.3 shows Case 3 data, where business traffic is 
substituted simultaneously with stimulated non-business 
traffic. 


In all «cases, commercial’ air traffic’ demand in)1989 will 
be greater than 1979 demand. There is no absolute decline 
in the 1989 number of passenger handlings, compared to cur- 
rent handlings. Rather, telecommunication innovation may 
affect the rate of increase in traffic. Some traffic that 
is currently expected may not materialize. 


The basic forecast by Transport Canada is for a 4.7% 
‘Annual average growth' rate to 1989. The substitution of 
telecommunication for 20% of 1989 business trips, reduces 
the annual average growth rate to 3.5%. Stimulation of 
non-business traffic could raise the growth rate to 5.6%. 


Transport Canada has made three forecasts of air traffic 
growth. The one used in the preceding example is the 
medium-growth-rate scenario. The left half of Table 6.3 
shows the low-, medium-, and high-growth forecasts. The 
right half of the same table shows the three telecom affect-— 
ed forecasts arranged in ascending order of total passenger 
handlings, as developed in the example. The substitution 
case, for example, which involves a 20% decline in 
business-trip making owing to the use of telecommunication 
equipment, results in a 1989 total enplaned and deplaned 
figure that is not as low as the low-growth-rate forecast. 
Nor is the stimulation estimate as high as the high-growth 
forecast. 


Because Transport Canada uses all three forecast figures 
in its planning for the Canadian air transportation system, 
it can be concluded that a 20% stimulation, substitut fon, or 
combination effect will not have a large effect on 1989 
total system forecasted air travel. The current 1989 fore- 
casts remain relatively unchanged even in the face of wide- 
Spread telecom innovation over the next decade. (Yet it is 
important to remember the key assumptions made in the 
example; ie., 20% effect over 10 years, medium growth 
scenario modified, and use of a very wide sector of air 
travel.) 


The purpose of this example was not to create a new pre- 
diction of commercial air travel for Transport Canada or 
airline planning purposes but to show that various predicted 
effects can be analyzed. The results of more detailed anal- 
yses of the foregoing nature will be included in Volume oT 
thus enabling the effects of telecommunication innnovation 
to be incorporated in the forecasting and planning proces- 
ses, not only for the air mode but for other transportation 
modes as well. 


TABLE 6.1 - Total Enplaned and Deplaned Passengers 
Top 25 Airports 


Year Total Pass. Business Non-Business 
100% 553 453% 

1979 42,900,000* 23,595,000 19,305,000 

1989** 67,800,000* 37,290,000 30,510,000 


* Source: Transport Canada, CATA. All other data are der- 
rived. 
** Medium growth scenario. 


TABLE 6.2 - Three Cases: Aviation Sector in 1989 


Case Total Pass. Business Non-Business 
hh. Subststution 60,342,000 29,832,000 30), 510) ,000 
2. Stimulation T3902 ;,000 37,290,000 36,612,000 
3. Combination 66,444,000 29),,832', 009 36,612,000 


TABLE 6.3 - Telecom affected and CATA Forecasts 1989. 
CATA FORECAST TELECOM AFFECTED FORECASTS 
Growth Rate Total Pass. Total Pass. Effect 


Low 2.4 53,200,000 60,342,000") Substitution Case: 1. 


Medium 4.7 67,800,000 66,444,000 Combination Case 3 


High 6.6 79,500,000 73,902,000 Stimulation Case 2 


FIGURE 6.1 
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Forecast Effect of Business-Trip Substitution Caused by 
Telecommunication Innovation 
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FIGURE 6.2 

CASE 2: STIMULATION EFFECT 

Forecast Effect of Non-Business Trip Stimulation Caused by 
Telecommunication Innovation 
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FIGURE 6.3 

CASE 3: COMBINATION SUBSTITUTION/ STIMULATION 

Forecast Effect of Business Trip Substitution and Non- 
Business Trip Stimulation caused by Telecommunication 
Innovation 
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The contents of this report reflect the views of the author 
and not necessarily the official views or policies of 
Transport Canada. 


PREFACE - VOLUME 2 


The Strategte Planning Group of Transport Canada ts respon- 
stble for formulating long-range poltctes that affect sever- 


al modes of transportation simultaneously. As part of the 
Group, the Systems Planning Dtrectorate ts concerned wtth 
tssues that cut across modal boundartes. One such tssue ts 


tnnovatton tn the telecommunteattons area. 


Volume 1 of thts sertes dtscussed the complexity of the 
transportatton/telecommuntcattion relattonshtps. The prtmary 
objecttve of Volume 2 ts to provide an analyttcal and qualt- 
tattve analysis for the definttton of tong term strategic 
objectives. Volume 2 sets the foundations for a systematic 
analysts of all transportatton/telecommunicatton relatton- 
shtps and tdentifies the most stgniftcant interacttons. 


Volume 38, tssued concurrently with Volume 2, presents an 
analytic tnvestigation focussing on the tnterrelattonshtips 
of communteatton services and each mode of transportatton. 
We would apprectate recetving your comments on Volume 2 and 
the research proposed herein. Please address any comments 
Or euggesttons to: Traneport Canada, DGST/X, 22H; Tower C, 
Place de Ville: Ottawa, KIA ON5, Phone (613) 593-6206. 
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Director General 
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CHAPTER 1 - INTRODUCTION 


1.1 Brief Historical Overview 


For millenia, transportation and telecommunications! have 
been associated in the exchange of commodities and informa- 
tion over distance. ‘Until little more than a century ago, 
the speed of transportation and telecommunications remained 
limited to the speed of the fastest horse, although some- 
times information was transferred more rapidly when carrier 
pigeons or elementary visual signals were used. 


The invention of the telescope opened a new era to telecom- 
munications.2 In 1684, the English physicist and chemist 
Robert Hook gave a comprehensive outline of an optical tele- 
gnapm system. sin41/790,4French engineer Claude Chappe devised 
an optical telegraph system allowing the central government 
to rapidly communicate with various parts of the country, 
andaepye toazemnone «thnan 2/000 kmoef optical *telegraphs jwere 
operated by the French War Department for government use 
only. This system, which provided the necessary information 
to continue the Napoleonic wars, consisted of semaphores 
erected at intervals of several kilometres; each semaphore 
had a visual signaling device and telescope. But this system 
was expensive and cumbersome. 


Liese1i29eh centuny !s imdustrialirevolut ron »brought :the sfirst 
steamboats, the public railways, and also the electric tele- 
Grapita e hb yt1852, there were jJaboutn6,500 *kmiofitelegraph 
tinessineengland: sahromethetsbart, sburepeangte Legraph tsen- 
vices were in the hands of the national governments. This 
fostered the rapid extension of the services. In North 
America, however, the development did not proceed as smooth- 
ly; the landmark line, between Baltimore and Washington, was 
on bymeconp beted tim ok84.4'2 f alsingeSamuel aMonsetsiielectric stele= 
graph, showever,,this bine sproved theacapabilat y sofiselectric 
telegraph to perform practically instantaneous communica- 
tions between two cities. The simultaneous development of 
railway and telegraph services explains the involvement of 
certain railway companies in providing telegraph services. 


The electric telegraph was a great improvement over optical 
telegraph communication, yet it still required that some 
time be spent in drafting a coded telegram, and later on in 
decoding the telegram. A dramatic stride ahead was permit- 
ted by the introduction of analogue telephony by the 


1 Telecommunications: "communication at distance, science that deals with telecommunica- 
tion". (Webster's Dictionary). A more restrictive definition is given in section 2.1. 


2A good account of the history of telecommunications can be found in "From Semaphore to 
Satellite", International Telecommunication Union, Geneva, 1965. 


Canadian inventor Alexander Graham Bell, and subsequent 
installation in 1878 of the first telephone and switchboard 
for commercial services (21 subscribers). 


From the beginning of the 2oth century and up to now, trans- 
portation and telecommunications have grown hand in hand; 
the innovations in one sector have introduced innovations in 
the other. The telecommunication sector becomes more and 
more important as new products and services diffuse through- 
out the population. The large-scale manufacturing of auto- 
mobiles, the rapid growth of air transportation and the pro- 
gress made in space transportation have completely changed 
the transportation systems inherited from the last century. 
In the same way, transatlantic telegraph and telephone 
cables, wireless telegraphy, radio broadcasting, radar, 
television, satellite telecommunications, laser and optical 
fibres, and computers have brought spectacular changes in 
the telecommunication sector, which a century ago was still 
in infancy. 


1.2 General Background 


The intertwined development of transportation and telecom- 
munications has been very beneficial. Transportation has 
greatly gained from telecommunications in the manufacturing 
and operation of vehicles (car, airplanes, advanced railway 
vehicles, etc.) as well as in the setting of the infrastruc- 
ture (road and railway signalization and traffic management, 
air and space navigation and control, etc.); similarly tele- 
communications have gained from transportation, the most 
striking contribution being the recent use of space vehicles 
to put radio-relays on geostationary orbits. 


Technological and market innovations tend to reduce the 
boundaries that once existed between transportation modes 
and between telecommunications modes. Air cushion vehicles, 
hydrofoil boats, very high speed vehicles and space shuttles 
are just a few of hybrid transportation vehicles that are 
difficult to classify. During the same trip they may be 
subject to different laws and regulations depending on their 
operating conditions. Much in the same way, telecommunica- 
tions are undergoing a drastic technological revolution 
(digital transmission is now the common denominator for all 
modern systems, whether they transmit audio/video signals or 
any kind of data), which compels the regulatory agencies to 
set new regulations and policies. 


3 The Canadian regulatory and markets environments applied to telecommunications are 
briefly discussed in the following papers: Leduc N., "The Canadian Perspective", Tele- 
communications Policy, pp. 9-16, March 1980 


McCrum W.A., "Risks and Benefits of New Communications Services, The National Perspec- 
tive", Telecommunications Policy, pp. 33-39, March 1981 


Restrictive Trade Practices Commission, "Telecommunications in Candada, Phase I Inter- 
conection", Consumer and Corporate Affairs, Ottawa, Canada, Chapter II, 1981. 


There are cases where the confluence of transportation and 
telecommunications services can be observed. For instance, 
Federal Express, an airline engaged in fast parcel and docu- 
ment deliveries in North America, plans to associate tele- 
communication services to speed up the dispatching of docu- 
ments (40% of Federal Express's total traffic) (Feldman, 
1981). Holiday. Inn provides videoconference services (asso- 
Ciation of short-haul transport services to long distance 
teleconference services). Both Canadian National Railways 
and the Canadian Pacific Railway are making joint efforts to 
get a larger stake of the future telecommunication industry. 


Modern transportation and telecommunications have made a 
tremendous contribution to the political and economic struc- 
tures of our planet. Yet, for more than a decade, transpor- 
tation has been blamed for many of the tedious problems 
faced today, e.g., pollution, consumption of non-renewable 
resources, ruptures in the traditional way of life of cer- 
Cains populations, over-concentration. of people in large 
cities, over exploitation of the less developed countries by 
the most industralized ones, social cost of transport casu- 
alties.- So far, telecommunication effects have been per- 
ceived as essentially positive. But as telecommunication 
products and services invade homes and offices, the modifi- 
cations in our life patterns are more profound and subtle, 
and citizens become more and more concerned about the poten- 
tial threat that telematics? may have on their privacy and 
Freedom. 


Canadian society of the 80s requires transportation of phys- 
ical objects and persons, as well as movement of energy and 
information. 


Physical objects, whether consumable goods (e.g., grain, 
manufactured objects, cattle) or persons, have traditionally 
been transported by surface modes (e.g., road, rail, water- 
ways, aquaducts). Pipelines are now being extensively used 
to move fossil fuels from the mine or the petroleum well to 
the processing and consumption sites. Yet electric power 
lines may take a larger share of the energy transportation 
sector. High-voltage DC power lines? may be used to trans- 


4 Telematics includes all areas of communications as well as those of electronic hardware 
development and manufacturing. 


> at first it may be surprising to find that electric power lines are included in the 
telecommunication sector; yet, three facts support this classification: 

a) Power transmission grids and telecommunication networks have lots in common from the 
technological aspects (use of cables, transformers, semi-conductors...); 

b) Transfer of information is always associated with a transfer of energy (as it will 
be shown below, information is the blend of an intelligible signal and of some form 
of energy); and 

c) Imagination and technological innovations reduce more and more the conceptual dif- 
ferences between telecommunication networks and power transmission grids (Arthur D. 
Little's proposal to build a solar power plant in space to send microwave energy to 
Earth through the atmosphere and the clouds is one of the most striking examples. In 
some new applications, electric power lines are used to send information; etc...). 


port fossil-fuel-generated energy when that energy is not 
required) to“be,stored swon=the> consumptronts tte er thessarce 
ration threshold of the existing Canadian railway system to 
carry fossil fuels might be postponed if electric power 
lines become more cost-effective. 


As mentioned before, for centuries, information was essenti- 
ally conveyed by physical movement of persons or of 

objects. The development of telecommunication techniques 
has brought the possibility of instantaneous, interactive 
communication of information, and the telephone is now one 
of the basic services used in this way. The gradual shift 
of Canadian society from a primary to secondary and tertiary 
economies requires channelling a growing amount of informa- 
tion. New forms of data communication facilitate the shift 
toward an information economy. Needs grow in all the areas 
of information, including personal interaction, entertain- 
ment, conduct of public and private business, teaching and 
ERain Dag: 


Table 1.1 indicates which levels of exchange can be satis- 
fied by transportation and telecommunication services, 


It is clear that transportation and telecommunications pro- 
vide services that are complementary, but also substitutable 
to some degree. The trend toward cheaper and cheaper tele- 
communication services and the constant improvement of their 
performance indicates that telecommunication services com- 
pete directly with transportation services. It is appropri- 
ate, therefore, to analyze further the effect of telecommu- 
nications on transportation by considering a transportation- 
telecommunication system composed of the interacting trans- 
portation and telecommunications subsystems. 
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Levels of Exchange Provided By The Transportation and 
Telecommunication Services 


LEVELS OF \ | TRANSPORT TELECOMMUNICATION 
EXCHANGE SERVICES SERVICES 
Freight 
ee 
= 
PH ves CAL Freight Ss 
TRANSPORT Passengers 


- instantaneous: mail service (CNCPT Telex) 
- non-instantaeous: electronic printing of newspapers 
and other documents 


- Television broadcasting 

- Teletext: CBC-Telidon, CBS-Antiope, 88C-Cefax, 
IBA-Oracle 

~ Machine-to-machine interaction 


- telephone (interaction between two persons) 
- audio conference (interaction between more than 
two persons) 

- two-way radio 


- instantaneous 6 
single iten <> electronic mail 


electronic banking and 
- non- financial transactions 


instantaneous series ————-» computer conferences 


facsimile 
static videotex (Telidon, 
Antiope, Prestel) 


computer graphics 
slow-scan TV 
full motion 
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teletypewriter exchange message 


communicating word processor 
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- video telephone (interaction between two persons) 
- video conference = audio & video & other electronic 
aids. (Interaction between more than two persons) 
- office of the future (mix of robotics, one-way and 

two-way telecommunication systems) 
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CHAPTER 2 - THE TRANSPORTATION-TELECOMMUNICATION SYSTEM 


2.1 General 


Volume I (Darwin, 1982) gives a broad view of the transpor- 
tation vs. telecommunications interaction and shows some of 
the complex relationships that tie these two sectors. It 
clearly appears that sthiespotentwal effects) of future itnnova- 
CLons in tie Lecommunrcatwvons: on) Cransportati on iare tlikedyactio 
be = very subtle ‘and extremely diffiacult: -to:-quantify . partacu-— 
larly when the supply/demand and infrastructure factors are 
cons@tdered: 


To overcome the difficulties encountered when dealing with 
gitobals “compilex neillatuonships pasties proposed ito; conduct -the 
present study using a system-approach methodology. TIhis 
takes care of the numerous societal parameters including 
those of the transportation and telecommunication subsystems, 


ialannei.c ei) lis tusiiiab byt tiend: sto cass oc ia tle (mor ej rand gmonet ste 
transportation and telecommunication subsystems. Many 
studies have shown their complementarity and competitiveness 
imeceauung woth he tows, of imattier , energy ancmainf onmataon 
generated by modern economies. Many ailments of the trans- 
pomntrabion=subsystemomay,-to-a-certain- extent, be-overcome.by 
integrating telecommunication innovations into the transpor- 
tation industry and/or by substituting telecommunication 
services. The present-day socio-economic structures impose 
new attitudes towards the theoretical concepts regarding the 
role of transporCat ian. 


2.2 Definitions 


A transportation subsystem - permits smooth, safe displace- 
ment of goods, livestock or persons from one location to 
anotinern ebyisvehicles.») Alteration cof «freight or diuscomfor ty pto 
passengers should be minimized. 


A telecommunication subsystem - performs energy conversion 
and management processes leading to the capture of an intel- 
ligible signal at one location and its quasi-immediate 

fharth fuberes taithurt Lon fat tanother slocateion.4 sbhis adefini tion 
iis restrictive, because it, excludes telecommunications -using 
physical objects (such as mail), or persons (such as messen- 
gers); this telecommunication traffic is in fact handled by 
the transportation subsystem. (See Footnote p. 19) 


y ee Elementary Transportation and Telecommunications Sub- 
systems 


2. Jv DeScCrLpeLon 
a) Elementary One-way Telecommunication Subsystem 


An elementary one-way telecommunication subsystem can usu- 
ally be schematized by the block diagram of Figure 2.1, 
(Hamsher, 1967). It includes an input converter, an 
encoder, a transmission channel, a decoder and an output 
converter. 


-~ Input. It ‘can besan’ intelligible: signal, such asmacouc— 
tical (voice, music, noise), optical (visual scene, photo- 
graph), any data, etc. It can also be some form of energy 
to be "transported" (electrical, nuclear, chemical, 
hydraulic, energies, etc.); see Footnote 5, 


- Input converter. Usually called a transducer, it is 
activated by the input and changes it to other energy 
forms that can be easily transmitted. Devices such as 
microphones, video cameras, perforated-tape readers, 
nuclear plants, thermal plants, fuel cells, hydro plants, 
can be regarded as input converters. 


- Encoder. It accepts the signal generated by the input 
converter and transforms and/or conditions this signal 
into a form suitable for transmission through the selected 
transmission channel. Items such as relay repeaters, 
multiplexers, modulators, transformers, DC/ACcom AAC /0C 
transformers, are encoders. Encoders put "private" sig- 
nals in a form suitable for “public” transmirsstonechan— 
ne ls: 


-~ Transmission channel. It is the channel (route) used. 
For example, it can be a pole line, a coaxial cable, an 
optic fibre, a radio wave, a microwave beam, a laser beam, 
a satellite link, or an electric power line. (Most of the 
time it is a combination of two or more of these modes. ) 


- Decoder. It accepts the signal delivered by the transmis- 
sion channel and transforms or conditions this signal into 
a form suitable to the output converter. Decoders include 
demodulators, demultiplexers, transformers. The decoders 
turn the signals transmitted by the "public" transmission 
channels into "private" signals. 


- Output converter. It usually generates a physical replica 
of the original intelligible signal. It can be, e.g., a 
loudspeaker, a television screen, a printer. If the sub- 
system is used to transfer energy, conversion into some 
other forms of energy may be performed (electricity can be 
utilised as such, or be converted in other forms of energy 


PEGURE °2). 1 


Elementary Telecommunication Subsystem (one-way) 


INPUT Communication Output OUTPUT 
panentee Channel Converter 
(Tim: T, ) (Time ToT) 


| | | | 


INTELL IGIBLE 
SIGNAL 
Acoustical Microphone Relay repeater Pole line Demodulator Loadspeaker Usually a rep- 
Optical Camera Multiplexer Coaxial cable Demultiplexer TV screen lica of the 
Data Keyboard Modulator Optic fibre Printer original sig- 
Radio wave nal 
Microwave Link 
Laser beam 


Satelite lirk 


| ' | yy aise 


ENERGY 

Electrical Transformer AC/OC, DC/AC Electric power Transformer Transformer Electricity 
Nuc lear Nuclear plant or AC/AC line Hydrogen Hydrogen 
Chemical Thermal plant transfromers plant 


Hydraulic Hydro plant 


for storage or for use into transport vehicles). Conver- 
sion into the original form, however, is usually neither 
feasible nor desirable. The conversion of electricity 
into chemical energy by generating hydrogen is a very 
attractive solution to the fossil fuel shortage; hydrogen 
can be burnt or used in a fuel cell to power transport 
vehicles. 


b) Elementary Transportation Subsystem 


An elementary transportation subsystem can be represented by 
a block diagram analogue to that of the telecommunication 
subsystem,..see Figure .z2.2. In .this.case, the blocks canjpbe 
explicated as follows: 


- Input. It can be commodities (including livestock and 
energy commodities) and/or people. 


= Input Converter. . Lt puts the, commodities, into amor 
Suitable for transportation (e.g., wrapping, packaging, 
labelling, waybill preparation) and gathers them directly 
into transport vehicles or gcontarners. mlUy turns aspenson 
into a "potential" passenger (e.g., ticket purchase, pass- 
port and security checks), then directs him to the proper 
gate,.platform,, bus stop, etc., and aliows fim cojboand 
the transport vehicle. Freight and passenger terminals 
can serve as input converters. 


- Encoder/Decoder. It is the transportation vehicle which 

~accepts the "potential" passengers and/or packaged and 
labelled commodities and enables them to go to the desired 
destination using "public" transportation channels. 


- Transportation channel. It can be a highway, a railway 
track.) an cal Tr rouces,.ecc. 


- Output converter. It allows unloading of passengers and 
commodities. Freight and passenger terminals can be output 
converters. 


An elementary pipeline transportation subsystem requires no 
vehicle to transport the fluid through the pipeline. A 
pipeline, therefore, acts as transportation channel and 
encoder/decoder (Figure 2.3). 


6 At least two provinces (Quebec and Ontario) are very much interested in the develop- 
ment of hydrogen as a transportation fuel; see the paper by: VolpintestaL., "Ontario 
Eyes Hydrogen as Meds or mens ee Fuel", Canadian Transportation and Distribution 
Management,pp. 31-35, Jan. 
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MrGure 2. 2 


Elementary Transportation Subsystem 


Vehicle: Car, Bus 
Boat, Submarine, 
Aircraft, Spacecraft... 


Output 
eae, Converter (Time T,>T)3 
| Transportation 
Channel 
| badd) ssuaune. ved a 
Commodities Freight terminal Road Freight terminal Commodit ies 
Railway track 
| \ Air route | \ 
People Passenger terminal Road Passenger terminal People 
Railway track 
Air route 
PehGU REZ 25 
Elementary Pipeline Transportation Subsystem 
INPUT Encoder/Decoder OUTPUT 


Input Converter iQutput Converter 


(Time T,) Transportation Channel (Time To >T,) 
Coal slurries Processing plant Pipeline Processing plant Coal 
Crude Oil Pumping stations Gas 
Gas Oil 


Zeoee UNArTACtTeLISULICS 
a) Energy Requirements 


Transportation of commodities (excluding pipeline transpor- 
tation) and of persons requires entire displacement of the 
container and vehicle (encoder/decoder). This implies that 
energy needs of the transport subsystem are absorbed in mov- 
ing the vehicle itself. Only a small amount of energy is 
absorbed by the displacement of the payload. The ratio pay- 
load/dead weight may be extremely low when the flow of traf- 
fice possesses directional characteristics due to daily or 
seasonal patterns (particularly true for passenger and per- 
ishable commodities transportation) and to spatial unbalance 
in the transportation needs.” [his is also true when»: tie 
load factor is relatively low, because the carrier wishes to 
maintain a certain frequency of services even though the 
capacity of the vehicle cannot be adapted to the low level 
of demand (the ratio of fixed energy consumption over vari- 
able energy consumption tends to be lower for a chartered 
vehicle). Transportation regulation may further increase 
the energy consumption if trade and/or transportation 
PESTIICULONS CXS... 


Transportation of commodities by pipeline tends to be more 
energy-efficient than by conventional modes, because the 
only energy required is that needed to pump the fluid into 
the pipeline. The line, which is both the encoder/decoder 
and the transportation channel, does not move with the 
fluid. This transportation mode is well suited to unidirec- 
tronal traffic. 


Telecommunications, unlike transportation, does not require 
any displacement of matter from one location to another one 
when the transmission vector is an electromagnetic field 
(electric current, radio and light waves, etc.). Eneray 1s, 
however, required to enhance and. process (the (sidnat cap lucea 
by the_input transducer, and to "restrengthen" and "re- 
shape"”’ the signal transmitted as it propagates from one 
location to another in the transmission channel (cable, air, 
etc.). Technological breakthroughs have considerably 
reduced the energy consumption of telecommunications. Energy 
transport by electric power lines tendsto be more and more 
cost effective, as very-high-voltage AC and DC power lines 
are being developed. 


b) Level of Service 


In a transportation subsystem, the vehicle should preserve 
as much as possible the original characteristics of its con- 


7 "Restrengthening" and "reshaping" helps maintain a good signal to noise ratio through- 


out the transmission channel. If this ratio becomes too small, it may become impossi- 
ble to identify and then reproduce a faithful replica of the original intelligible 
signal. In the worst cases, the signal may be lost. 


Pert ee 


tents. Indeed, the "smoothness" (including safety) of the 
ride contributes to the preservation of these contents. Yet 
other time-related factors also affect preservation: trip 
duration, the frequency and schedule of the services and the 
mix of routes and/or modes available. These factors deter- 
mine the overall transportation time, which is critical for 
perishable goods (livestock, feedstock, etc.), for goods 
with high capital cost, for travellers (cost of unproductive 
time, fatigue, catering and accommodation, ete?) and*for 
information-related goods and travellers (newspapers, mail, 
negotiators, etc.). In addition, owing to the modular 
characteristics of transport vehicles (limited number of 
vehicles available and limited vehicle capacity), booking is 
often required. Limited capacity may increase the access 
time and may lead to overbooking, which reduces the quality 
of service. 


In telecommunications, users normally favor services that 
give instantaneous access to the end-user terminals and that 
give a faithful restitution of the intellegible original 
signals. The use of modern digital technics and of "intelli- 
gent" switchboards using microprocessors guarantees almost 
instant access to the end-user terminals. Faithful restitu- 
tion, however, creates much concern when there are man- 
machine interfaces. Subjective perception of the machine- 
generated signal by individuals makes the establishment of 
standards most tedious. For instance, audio standards for 
telephone services and audio and video standards for broad- 
casting services are well-established; however, to date, 
video standards for video-telephone or video- 
teleconferencing services remain to be set. There is a 
tradeoff between faithful restitution and cost; video 
signals are very complex and people have dihiculiies: 1p 
setting standards on colors, number of frames per second, 
resolution, etc. Unfaithful restitution of the intellagibile 
original signals may lead to user dissatisfaction and to 
reduced effectiveness of communications. 


c) Cost 


The cost of telecommunications is relatively predictable and 
easy to assess. Most commonly, the user is charged rates 
that are well-established and take into account the type of 
service, its duration and the distance between terminals. 


Shipping and travel planning and management often require 
complex procedures. Generalized transportation costs 
include foreseeable costs, such as transportation fare, 
packaging, catering, accommodation, unproductive time, and 
unforeseeable ones caused by breakage, injuries, delays, 
etc. ; 


d) Environment 


When n persons located at n different places want to commu- 
nicate, at least (n-1l) persons have to change environment, 
if they rely solely on transportation services. [hese n 
persons, however, can remain in their normal environments if 
they can use telecommunications services. Thus, telecommuni- 
cations allow people to remain in their habitual environment 
and rapidly receive information and support if required. In 
addition, simultaneous’) and instant communication with 
people in other locations is possible. 


e) Vulnerability 


Technological improvements have made transportation services 
dependable, but extreme weather conditions and other unpre- 
dicted events interfere with part of the transportation sub- 
system from time to time. Multiple interchangeable trans- 
portion services are not always available. Telecommunica- 
tions services do not appear to be as vulnerable as trans- 
portation services, since the multiplicity and redundancy of 
the transmission channels ensures that any defective trans- 
mission channel may be instantaneously replaced by another 
one. In fact, normally the user is not aware of the tele- 
communications failures, as stand-by and "intelligent" 
circuits respond very quickly. 
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CHAPTER 3 - INTERACTIONS BETWEEN SUBSYSTEMS 


3.1 General 


The superposition and meshing of several thousand elementary 
transportation subsystems, similar to that studied above, 
form the transportation subsystem. Similarly, the thousand 
elementary telecommunication subsystems form the telecommu- 
nication subsystem. 


The outputs of the transportation and telecommunication sub- 
systems are products and services. These can be required by 
the transportation and telecommunication subsystems them- 
selves, or by any other subsystem, to produce other products 
or services. Hence, transportation products and services 
are necessary to the telecommunication subsystem, and simi- 
larly, the transportation subsystem requires telecommunica- 
tion products and services. 


3.2 Distinction between Products and Services 


This!section identifies. various) levels of effects Linked 
with services-to-services, products-to-products and 
products-to-services interactions; therefore, it is neces- 
sary to briefly clarify what products and services are 
(reter alsustoe lable Snel). 


Products are tangible, but services are not. Hence: 


- Products can be possessed and stored, while services can- 
not. 


- Products can be defined by physical characteristics such 
as colors, shapes, dimensions, performances. Services can 
be defined only by subjective criteria; the notion of 
"level of service" is being used to distinguish between 
two services fulfilling the same needs. Level of service 
can include the frequency, speed, comfort of transporta- 
tion services, or the reproduction quality/signal-to-noise 
ratio and confidentiality of telecommunication services, 
CLC. 


- Products are assets subject to depreciation, while ser- 
vices are consumable goods. 


3.5 Interactions 
As shown on Figure 3.1, the transportation and telecommuni- 


cation subsystems interact with each other and with the 
numerous other subsystems of the modern world. For the pre- 
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Examples of Products and Services 


Transport Vehicle 


Telephone 


Teleconference 


Computer 


Television 


Telidon 


PRODUCTS 


Tangible 
Amortizable 
Fixed costs 


= 


car or other 


vehicle 


= <6) 


- a private teleconfer- 


telephone set 


ence studio 


=f) 
=a 


=. El 


computer 
software package 


television. set 


Telidon terminal 


SERVICES 


Immaterial 
Immediate Consumption 
Variable Costs 


a ridé, a trip 
vehicle rental 


a long-distance call 


a public teleconfer- 
ence studio 


computer rental 
data processing 


cable television 
pay television 


access to Telidon 
data banks 
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Transportation/Telecommunications Interactions 


Private Sector 
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sent study, it is worthwhile to classify all possitbue= ineger— 
actions into three categories (the circled Roman numerals of 
Fama (Meter big ajar 


3.3.1 First Order Interactions "I" 


These are interactions resulting from transportation and 
telecommunication services tradeoffs. They affect the ser- 
vice mix and market shares of the transportation and tele- 
communication services, i.e., the complementarity, competi- 
tiveness, substitution of services. 


5 55.e  9eCond Order. Inveractirons. (li 


These are interactions of all the products and services 
offered by one subsystem on the other: 


- Telecommunication products and/or services are used to 
improve the efficiency and the quality of transportation 
services, e.g., on-board computers may optimize the fuel 
consumption of vehicles and computerized booking systems 
can optimize the flow of passengers and increase the pas- 
senger's satisfaction. These products and/or services 
also modify the intermodal/intramodal competition of 
transportation services. For example, intermodal competi- 
tion, instrument landing systems (ILS) and navigational 
aids make air transportation in very poor weather condi- 
tions just as dependable as any surface mode, and thus 
STOL services may become more attractive than bus and 
train services for short-haul trips. Intramodal competi- 
tion is affected if only one airline equips its fleet with 
ILS; this airline becomes more competitive than those 
without the same capabilities. 


- Transportation products and/or services are used to 
improve the efficiency and the quality of telecommunica- 
tion services. For example, space transportation makes 
country-wide broadcasting feasible, thus improving the 
level of service to isolated communities throughout the 
country. These products and/or services can also modify 
the intramodal/intermodal competition of telecommunica- 
tions services, e.g., common carriers that operate satel- 
lite services may be more competitive than those operating 
conventional microwave links. 


oe Dae Higher Order Interactions “ILI" 


These include all other interactions resulting from societal 
changes induced either by transportation innovations, by 
telecommunication innovations, or by the combination of 
transportation and telecommunication innovations. Looking 
at Figure 3.1, it can be seen that transportation and tele- 
communication subsystems and other subsystems (energy, edu- 
cational, health subsystems, etc., other countries, US and 


cee ee 


overseas, etc.) induce societal changes. These changes are 
pereerved in ait ferent ways by the “three -primary -groups of 
Mactors": “government sector, private sector and individu- 
als. Ciite-lbattersnay)-of “course;-belong tothe .government 
Greorevate sectors.) Thus, because the -perception of a*phe- 
nomenon bDY.indlLViduals: Wws,very subjective, the three groups 
naysreaclh ine very “dif-tierent=ways'to a specific societal 
change. ln tire democratic process, the multiplicity vot 
dubeudes, object iveswand alvernative choices! lead ito inno= 
vation policies on such matters as research, R&D, marketing 
research, incentive programs, information and advertising 
effroreus...lnese; policies, which ipermit technological break-— 
throughs and determine future innovation trends, are higher- 
Order imteractions conscaolisiy or ‘unconsciously “elaborated 
and implemented by the “actors™. 


3.4 Impact Matrix 


The present study is mainly concerned with the potential 
PRreectsuot) tne.two Subsystems. onm One anothers, Cherefore, it 
iomrelevant vo report the outpuuss of thesepsubsystems yin a 
matrix identifying in a generic way the outputs (services) 
of the transportation and telecommunication subsystems. 
These outputs are basically: 


- electric, microwave and laser power transmission, 

- robotics (machine-to-machine electronic data exchange), 

- one-way and two-way electronic information exchange for 
the telecommunication subsystem, 

- pipeline transportation, 

- freight (cargo, mail®8) services, 

= "passenger (une naciuy,-nberel by eser vices: 

- space transportation (rockets and space shuttles) for the 
transportation subsystem. 


These outputs could be broken down to show the diversity of 
services, i.e., short-haul, long-haul. and international ser- 
Veces rail. buUS and ally Services. 


iveaimpact matrix  (Pigure os. 2) "identar res sin a sinplitived 
manner the various orders of interaction between the outputs 
(services) of the two subsystems: 


-ehoManlLettersetdentity the Wines@and Greek Jdetters iden- 
Liye the columns of <thesmatrix. 


meinecersectvons, of the columns with the lines form squares 
Conteining information om the potential effects between 
the transportation and telecommunication subsystems. For 


Mail is in fact a telecommunication mode; however, considering that the "signal" 
(written message) is being transported, just in the same way as a messenger who car- 
ries a spoken message, it appears logical, in the context of this study, to enter it 
among other transport modes. 
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Impact Matrix: Transportation/Telecommunication Subsystems 


Impact Intensity: => High; =>Moderate; ~~» Low 

Square BX TELECOMMUNICATION SUBSYSTEM 

Zone I BX Electric 

Zone II BX Electronic 
Information 

Zone III Bx Robotics Exchange 


(machine- 
machine) 
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example, the intersection of the second line, B, with the 
first column,=x , forms the square B&X%containing informa- 
tion on the potential effects between cargo transportation 
services and electric powerline telecommunication ser- 
vices. 


Bachesquare 1S ‘divided "inte three *zones; each ‘of ‘which 1s 

reserved ‘for: information about ‘one of the three orders_of 

interactions described in the last section. Each zone is 

addressed by a Roman numeral (I or II or III) and the let- 
ters that identify the corresponding square 


The horizontal arrows placed in the zones indicate respec- 
tively the potential effect of a transportation service on 


a telecommunication service. The vertical arrows indicate 
the potential effect of a telecommunication service on a 
transportation service. For example, the zone IBX% con- 
tains a vertical arrow which indicates a potential effect 
with first order interaction of electric powerline ser- 
vices on cargo transportation services. 


- The "intensity" of the effects is shown in levels: 
NEentensrty" -Levels: 


High ep 
Moderate => 
Low > 
(no arrow) Negligible or none 


The measurement of intensity is subjective because the 
effects may take different forms, including traffic loss/ 
gain, improved/reduced level of service, structural changes 
in the carriers' organizations, needs for new services and 
infrastructure. 
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CHAPTER 4 - IDENTIFICATION OF STRONG POTENTIAL EFFECTS 


4.1 First-Order Interactions 


IA“ : Effect of electric powerline services on pipeline 
services. Electric powerlines may be substituted for 
pipelines to transport energy (refer to Section 1.2). 


Ie Boe: ee Effect-of electric powerlines’ services” on’ cargo 

transportation services. Electric powerlines may be sub- 
stituted for transportation of energy commodities in all 

era by trains, barges or boats (refer again to Section 

29 


I Cx ; Effect of one-way electronic information exchange 
services on mail services. Electronic mail, electronic 
banking, teletext systems (one-way Telidon), facsimile and 
electronic printing can substantially reduce the demand 
for mail services. First-class services are particularly 
threatened in Canada, where the system is not efficient in 
terms of rapidity of service. The effectron* air’ transpor- 
tation services may be important, as mail generates regu- 
lar revenues to air carriers. 


Ics : Effect of two-way electronic information exchange 
services on mail services. Telecommunicating computers 
and word processors, videotex systems (two-way Telidon) 
are also likely to reduce the demand for mail services. 


IDs : Effect of two-way electronic information exchange 
services on intracity passenger services. Telephone, 
radio-telephone, telephone "plus"and teleconference ser- 
vices (will) directly effect the traffic and pattern of 
intracity transportation services. 


IE$§ : Effect of two-way electronic information exchange 
services on intercity passenger transportation services. 
Telephone, telephone "plus" and teleconference services 
are likely to be substituted more and more for intercity 
traffic. Substitution concerns all types of transportation 
services: 


a) short-haul services on dense traffic routes, when pas- 
sengers attend routine meetings (i.e., the weekly 
intracompany meeting) or when "instant" meetings 
(crisis situations) are required; 


b) short-haul services on low-traffic routes, when passen- 
gers attend the types of meetings mentioned above, and 
also when the meetings are too difficult to attend 
because of the lack of proper transportation services; 


de ee 


c) long-haul services, when the costs of travel (fare plus 
accommodation plus travel time) are too high, and also 
under the conditions given in a) and b); 


d) international services, under the conditions given in 
a) to c), and when administrative, language and cur- 
rency problems may make a trip impractical. 


2 Second-Order Interactions 


LiesBes sevEffect toferobottcsfon -cangevtranspereationnser— 
vices. Robotics has already changed quite subtantially 
the distribution patterns of goods throughout Canada. 
Canada-wide computerized inventory systems allow retailers 
to keep a very low stock of items; high interest rates and 
rapid product obsolescence make low inventories more 
attractive. New items are ordered as those off shelves 
are solds3 thus bulk shipments are being replaced by small 
shipments of only a few items at a time. 


LiPEsIR FE ties GEfhectssoftrobotics androne=vaygetecuragic 
information exchange on mail services. Robotics automate 
mail sorting procedures, whereas electronic information 
exchange services may "forward" written texts of graphs/ 
pictures by telecommunication services. 


bivketartottfects ofmelectric powerline sevices ongsiore— 
haul business services. Electrification of some segments 
of the railway network might permit high-speed trains to 
capture an important share of the traffic on the Windsor- 
Québec corridor from the air and bus services as well as 
from the automobile. 


lIinfit s*eEffectsi ofespace transportation; on thestransmas— 
sion of energy by a microwave beam from a solar power 
plant in space to a power receiving earth station (Arthur 
Ds. Little's: proposal to build a solar power. plant:in 
space; see footnote 5). 


liphhy tal Feoiandshle as atewbifectstofiispacestransportamion 
services on all the telecommunications services, including 
network capacity and dependability, improved spatial dis- 
CLTDULTOR Of Chenin ormat rom, Trecuceaucosts. 


II FB : Effect of robotics (machine-to-machine data com- 
munications) on space transportation (Canadarm for the 
Space Shuttle). 


II FS : Effect of two-way electronic information exhange 
services on space transportation, e.g., liaison between 
the astronauts of the space shuttle and ground stations. 


4.3 Higher Order Interactions 


Ill Cp : Effect of robotics on mail services. People's 
changing habits will lead them to consider writing letters 
as a thing of the past, and communications channels will 
favor electronic media. 


Pliepeeand 111° Ds) see ef rects vot robotics and two-way 
electronic information exchange services on intracity pas- 
senger services. These are likely to modify the spatial 
distribution of offices, production centers and dwellings 
in large, crerves. 
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CHAPTER 5 - PLAN FOR A COMPREHENSIVE STUDY 


The system approach has shown the complexity of relation- 
ships between the transportation and telecommunication sub- 
system, and also between the transportation/telecommunica- 
tion system and the global system. Strongest potential 
effects have been outlined above. Less intense effects have 
only been entered in the impact matrix; however, these 
effects should not be overlooked, because, in one way or 
another, they all contribute to the evolution of the trans- 
portation/telecommunication system. 


A plan for a comprehensive study of the transportation/tele- 
communication relationship can be set using the results of 
the system approach: 


First-Order Interactions 
Module 1 - Interaction between transportation and telecommu- 


nications services in the fulfillment of inter- 
city communication needs 


Module 2 - Intracity passenger transportation services vs. 
telecommunication services 
Module 3 - Mail services vs. telecommunication services 


Second-Order Interactions 


Module 4 - Effect of railway electrification on the modal 
share of transportation services 
Module 5 - Effect of telecommunications on freight handling 


distribution and patterns 


Higher-Order Interactions 


Module 6 - Effect of telecommunications on intracity trans- 
portation passenger services 


Case Studies 


Module 7 - 


RoOUcy: Development 
Module 8 - 


The research modules listed above focus on the most impor- 
tant aspects of the transportation/telecommunications rela- 
tionships. Case studies and policy development should pro- 
vide the grounds to decision-makers to elaborate strategic 
objectives. 
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PREFACE - VOLUME 3 


The Strategie Planning Group of Transport Canada is respon- 
stble for formulating long-range policies that affect sev- 
eral modes of transportation simultaneously. As part of the 
Group, the Systems Planning Directorate ts concerned wtth 
tssues that cut across modal boundaries. One such tssue ts 
tnnovatton tin the telecommunications area. 


Telecommuntcattons ts undergoing rapid development. In 
fact, tts use ts expected to increase to the point that it 
may, within the next decade, significantly affect trip- 
taking by Canadians, and, consequently, the nattonal trans- 
portatton system and the need for investment in new infra- 
structure. Volume 1 examined some key potenttal effects 
that telecommuntcattons tnnovatton could have on ENnteretty 
passenger transportation. The system approach tn Volume 2 
tdenttfted the numerous relationships between the transpor- 
tatton and telecommuntcatton subsystems. Volume 3 focusses 
on the relattonshtps between intercity passenger transporta- 
tton services and telecommuntcation services. It corres- 
ponds to the research module 1 of the comprehensive study 
plan presented in Chapter 6,.Volume 2. 


At present, the Systems Planning Directorate ts uncertain as 
to when tt wtll proceed with future research modules. In 
part, our dectston wtll depend on the usefulness of thts 
sertes to you, the reader. Please address any comments or 
suggesttons to: Transport Canada, DGST/X; Place de Ville; 
OTrgud. KIA ONS. Phone (616) 593-6206. 
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Director General 
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CHAPTER 1 - COMMUNICATION NEEDS 


1.1 Information Society 


The relationships examined in Volume 3 stem from the ability 
of transportation and telecommunication services to allow 
individuals to fulfill some of their communication needs by 
mibormaciom transfer. “lt is jrelevant,) therefore, *to .qualn-— 
tatively assess these needs and to see how transportation 
and telecommunications can meet these needs. 


Information is regarded as a lever for innovation and for 
general improvement of the world. It serves the primary 
(agricultural) and secondary (industrial) sectors, and it is 
the nervous system of democratic structures and domestic and 
international trade activities, as well as the catalyst for 
research and better education systems. The information 
sector is usually considered to be a part of the tertiary 
(service) sector. Such a classification, however, does not 
include these ever-growing information services used for 
internal consumption within the government or private enter- 
prise and which are not sold on the market. An expert group 
of the OECD's Working’*Party onsinformation, “Computer “and 
Communications Policy, has tried to separate the information 
Gfourth Sector) fromathe first three, (Gassmann, 1931) 7.1he 
estimated percentage of actual information occupations in 
tne labour’ force-imnesome of “the OECD's ‘member countries! over 
Unewlase three decades  ¥s>poplottedaion Fi qure 1.13 sins 1971 
Canada had the second largest percentage, after the United 
States. 


At the personal level, better education and better living 
conditions in the industrialized countries increase the need 
for information: 


Changes in the supply of information services (transporta- 
tion, telecommunications) modify the information needs, and 
induce societal changes that influence innovations in the 
transportation-telecommunication system (refer to Volume 2, 
Figure 3.1). This feedback creates a multiplier effect: 
needs for innovations generate new transportation and tele- 
communication services, which, in turn, stimulate the needs 
for innovations. However, saturation thresholds caused by 
social acceptance, environmental and energy problems, peak 
effects, and the trend toward a decreasing economic growth 
rate have somewhat contained the chain reaction for passen- 
ger transportation needs. Similar thresholds have not yet 
been observed for the telecommunication services, where 
instead new forms of data communications facilitate the 
trend towards an information-oriented society. 
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1.2 Information System 


Information occupations and activities can be understood by 
considering an information system as shown in Figure 1.2. 


Information producers include the scientific and technical 
workers, the information gatherers, the market search and 
coordination specialists, and consultative services. 


Information processors include administrative and managerial 
services, process control and supervisory clerical and re- 
lated services, educational and communication organizations, 
and individuals. 


Information infrastructure includes the transportation/ 
telecommunication system. 


Information distributors include the information processors. 
Information users include the information producers. 


The sources of information flows are essentially people, and 
eventually man-made machines. Individuals can transfer 
information by physically meeting other individuals or 
"electronically" meeting others; thus the transportation/ 
telecommunication system is the fulcrum of the information 
system. The symmetry in the block diagram CPV GuLems |Z) 
reflects the reciprocity involved in the communication pro- 
cess, as information flows alternatively (sometimes simul- 
taneously in machine-to-machine data exchange) in both 
directions via the same communication channel. 


Analysis of the communication process shows that the flows 
of information can conveniently be reduced to a few basic 
communication patterns as plotted on Figure 1.43 (Watanabe, 
1980). These basic patterns cover the information needs; the 
combination and meshing of the elementary transportation and 
telecommunication subsystems supply the services required. 
Thus there is a demand for transportation and/or telecommu- 
nications services. Often the flow of information is trans- 
ferred using both subsystems, i.e., 


- transfer of information by satellite telecommunications 
where the flow of information is subsequently sent by the 
ground-based transmitter to the satellite receiver, trans- 
ported by the satellite while the signal is enhanced, and 
sent by the satellite transmitter to the ground-based 
Lecelvers 


- transfer of information by telegram, where the information 
is transported to the telegraph terminal, telegraphed | ats 
another telegraph terminal, and finally transported to the 
addressee. 
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Basic Communication Patterns 


MONITORING: One way, 
One-to-One 


BROADCASTING: One way, 
One-t o-Many 


One-Way 
Communication Patterns 


MONITORING: One way, 
Many-to-One 


TELEPHONE : Two way, 
One-to-One 


TELECONFERENCE : Two way, 
One-to-Many 
Many-to-One 


Two-Way 


TELECONFERENCE : Two way, 
Many-to-Many 


Communication Patterns 


e Communication Subject 
Communication Object 
(@ Communication Object and Subject 


Some communication needs between individuals in different 
places can be satisfied only through person-to-person commu- 
nications, using transportation services. Other needs can 
be served through telecommunications. But there is a wide 
range of communication needs that can be handled either by 
physical transportation of persons or by telecommunication 
of information (refer to Chapter 4). This situation ts bese 
represented by the hatched area shown in Figure 1.4. The 
three Catieegories of). needs are ‘difficult, to, quantify, abecause 
the classification is subjective and since it depends on the 
availability of proper services and on the willingness of 
individuals to use these services (refer to Section 5.4). 


1.3 Correlation between the Demands for Transportation and 


for Telecommunication Services 


Correlation analysis may give some insight into the actual 
relationship between the demand for transportation services 
and the demand for telecommunication services. These two 
demands are both a function of the needs for communication, 
and, as shown by Figure 1.4, they are a function of specific 
needs of individuals. These needs may require a) person-to- 
person communications, b) either telecommunications or 
person-to-person communications, or c) immediate exchange of 
information. The needs are expressed in terms of the demand 
Loi Valdous,modes....Becausethey..ane.alllafunetionsof an 
independent variable, say the population, there may be a 
clear relationship between the demand for one mode and the 
demand for another. 


As an example, one may consider demand for toll telephone 
services versus demand for intercity transportation services 
for each province. The independent variable is the popula- 
tion of each province. (It would have been preferable to 
consider the demands per city pairs instead of the demands 
per province,..but statistical data is not available for 
Coll telephoneyservices.) Each dot®olotted-on Figure 125 
corresponds to the number of toll telephone calls (from 
Statistics Canada Catalogue 56-203) along the vertical axis, 
and to the number of persons x trips (all modes) (Canadian 
Travel Survey ) along the horizontal axis, for a given 
province during 1980. A best fitted line has been drawn. 


The points are relatively well aligned. Calculation of the 
correlation coefficient gives rr, =*0,98,\ this confrrms echat 
the relationship is fairly linear. This coefficient varies 
from -l when there is a perfect inverse relation between the 
pair of variables, to +l when there is a perfect linear 
association; it takes a value close to zero when there is no 


Tre [2 G0 Or=¥) LER ek S(y=9)* 


X; = number of toll telephone calls, and 

Y; = number of person x trips, for the province "i". For further details, see: 
Wonnacott R.J. and Wonnacott T.H., Econometrics, John Wiley & Sons, New York, 
Chapter 5. 
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Fulfillment of the Communication Needs of Individuals 
Located at Different Places 
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Correlation between the Number of Toll Telephone Calls 


andthe Number of Persons x Trips by Provinces of Origin, 
1980 


Number of toll calls CANADA ° 
(MILLIONS) 


1000 
Ontario 

British Columbia @ AIBeYES 

100 
Manitoba Saskat chewan 
N S p 
New Brunswick @ ova Scotia 
© Newfoundland 
LO Prince 


Edward 
Island 
@ 


Number of personsx trips 


l 10 (MILLIONS) 


linear relationship at all. This example permits one to 
conclude that the ratio of the demand for toll telephone 
services over the demand for transportation services is 
fairly constant for a given period of time and whatever the 
size of the population sample, In this example, the 
smallest population sample is 123 thousand and the largest 
1s76°506 imillion. 
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CHAPTER 2 - COMPARATIVE EVOLUTION OF INTERCITY SERVICES AND 
TRAFFIC 


2.1 Evolution of Services 


UnNapwer! Wy Voltme 2, outlined the historical. evolution of 
Lcansporldatton.and teleconmunieabion service. (Figure: 2.1 
gives a consolidated list of services, as they became avail- 
able. The figure clearly shows that the range and specifi- 
city of telecommunication services increase, whereas trans- 
portation services seem to have used up the innovations 
potential in a difficult economic environment. 


2-2 Evolution of Intercity traffic 


An understanding of future demand for various communication 
modes can be gained through analysis of transportation and 
telecommunication traffic changes throughout the years for 
these services. 


It is necessary to examine an indicator common to all these 
modes. Financial indicators are not that helpful because 
Leatning curves; ajewdrastically different from one mode )|to 
another. Traffic indicators such as revenue passengers x 
kilometre and revenue passenger are commonly used to assess 
transportation, trafifie. They apne available .from:+Statistics 
Canada for the rail and air modes, but time series for the 
automobile and bus modes are unavailable and/or unreliable 
and/or present severe discontinuities caused by changes in 
classification and recording methods. Telecommunication 
traffic can be assessed by indicators such as the number of 
messages for local and/or long-distance communications. 
Unfortunately, time series of the number of telephone mes- 
sages x haul lengths is not available. (This indicator 
could have been valuably compared with the number of passen- 
gers x kilometres used for transportation modes.) Thus, the 
only readily available common denominator suitable to quan- 
taty the’ traffic lof transportation and telecommunzeation 
modes is the number of passengers/toll messages. The number 
of passengers, however, cannot be compared directly to the 
number of toll messages because one trip may replace dozens 
of telephone calls. Nevertheless, the replacement ratio is 
not apt to change drastically with time (the replacemennt 
raviro results in say Vertical shift. to the traffic curves. when 
drawn on semi-log axes). 


Time series have been collected for: 


- rail (revenue passengers carried, including commuter and 
non-commuter passengers) (Statistics Canada 52-210); 


FIGURE 2.1 


Historical Evolution of Services 
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Source: part of this list from Price, Waterhouse, 1977. 


- air (totals crew and passengers, 1921-323; revenue passen- 
gers only, 1933-703; passengers include unit-toll and 
charter) (Statistics Canada 51-002); 

- telephone (number of toll telephone messages only) 
(Statistics Canada 56-203); 

- Gross Domestic Product (GDP) ;2 

=corval population. 


Data concerning the bus mode and the automobile are avail- 
able from the travel survey only since 1978 (see Sections 
SANG e.'6:) 


Based on these time series, traffic curves and the GDP curve 
have been plotted on semi-logarithmic axes (Figure 2.2). 


The rail mode enjoyed a steady growth of the revenue passen- 
Jet Unarhic supsito 720.8" When traffic- declinedé‘up ‘to "the 
Second World War. For the last three decades there has been 
almost no traffic growth, despite a steady growth in the GDP 
and of the total population. 


The passenger traffic for the air mode has maintained a 
remarkably high growth rate, superior to that ofthe GDP. 


The traffic of toll telephone messages has enjoyed a steady 
high growth rate for almost a century, except during the 
Depression. This growth rate has been superior to that of 
ENemalr passenger tCratfios,) and much larger than ‘thatilof* the 
total population and of the GDP. The part of the curve 
prior to 1928 has been estimated, using the correlation that 
exists between the number of telephones installed and the 
number of telephone messages. 


2 statistics Canada, 1935-71 CANSIM matrix 389 1971-80 CANSIM matrix 1128. The GDP con- 
centrates on the production or output generated within Canada rather than the income of 
Canadian residents. The chief difference in definition between the GDP and the GNP 
(Gross National Product is that if earnings arising from production go to a foreigner, 
they are left out of the GNP but remain in the GDP. 
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CHAPTER 3 - MARKET ANALYSIS 


3.1 General 


ihe Dbastachaptersouthined theerélative evolution off |\inter- 
city services and traffic without considering the market 
environment. This chapter analyses the service-market rela- 
tionships, in a way analogous to the strategy analysis used 
for the marketing of products. (The difference between a 
product *and@®asservice is explained in Section: 3.1,)Vobume 
2.) Considered in particular are analytical tools such as 
the service lifecycle (by analogy with the product life 
cycle) (Day, 1981) and the learning curves of the industries 
dediveringvthesecsenvices . 


The services are defined in a generic way. For transporta- 
tion services, the characteristics of the vehicles determine 
the characteristics of the services. By contrast, the com- 
munveation pattern of the telecommunication services deter- 
mines the characteristics of the telecommunication service 
esee uSectivon. 122 and@Filgurecti3): 


3.2 Telephone Services (two-way, one-to-one communication 
pattern) 


ihnneerok Uhe securves tirathigure s> igindrcate themeverlutron 
of the traffic of telephone services (Statistics Canada 
Catalogue 56-203): 


- A shows the number of toll telephone messages charged by 
Canadian telephone companies (includes calls to the USA 
and overseas); 


- B shows the number of local telephone messages; 


- C shows the toll revenues in dollars, and the "deflated" 
toll revenues in dollars 


ihenficin other ceurvesgandicatestherchanges im voll rates 
GUngharty-r9Glsand#oC..Cataloguie62.-021): 


- D The relative change in telephone consumer price index 
with respect to the all-items consumer price index, i.e., 
the ratio of the telephone consumer price index over the 
all-items consumer price index; 


-~ £, F, G show the relative change in telephone rates 
between Montreal and selected cities with respect to the 
all=itens consumer price index, 1.e.,° the’ ratio of the 
telephone rates over the all-items consumer price index. 
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Rates of reference are in 1971 dollars. E, F ‘and G repre- 
sent, respectively, Montreal-Ottawa, Montreal-Toronto and 
Montreal-Vancouver. 


Comparing curves A and B suggests that, from 1970 to 1980, 
the average annual growth rate for the number of toll mes- 
sages (11.3%) is higher than that of the number of local 
messages (5.1%). There are approximately 20 local messages 
forpevery itoll messagese aBecause: local. messages. are..firee., 
being subsidized by toll messages, the growth in the use of 
local services seems to be limited only by the need to com- 
municate and by the time that each individual is ready to 
spend telecommunicating. -Jhe need gives an idea of the 
qrowten in the lLevesw@of interaction. “For some) rndrviduals, 
the time spent communicating may reach a threshold; refer to 
Section 5.2 for the concept of telephone time budget. 


Eomparing curves’ D>, E&, F and G .betweennwones another indicates 
that all rates of messages decrease more rapidly as distance 
between city pairs increases, During the last 40 years, in 
real dollars, the rates for three-minute calls from Montreal 
to Vancouver and from Montreal to Toronto went down, respec- 
ively CO 2. ga en Otebos Olnand to $1.81 from. tT eo0 whi le 
rates for similar calls between Montreal and Ottawa went up 
Domb iso Uith tomb. bo. 


Telecommunication technologies are improving the capacity of 
the network. As seen on Figure 3.2, digital and transmis- 
sion techniques may multiply by more than 100 the capacity 
of a telecommunication channel during 10 years, by going 
from satellite to optical fibre transmission channels. The 
expected trend for transmission costs per unit of capacity 
Pseshown 10 figure o. >. ~ loday.s tbansmasslon costsamay be 
halved within the next decade. ( Energy-related costs are 
Huet a smalie fraction of; total transmission) costs.) The 
fare Teduction trend its expected tio continue up tofa level 
where the rates for toll messages will be almost independent 
of che distance; the fixed costs of the terminal, installa- 
tions will become greater than those of the transmission 
channels. A country as wide as Canada will benefit from 
such a system, where a telephone call from St. John's to 
VievOtr ca Oruieroneot.. vonn es cto Whitehorse willbe just 
slightly more expensive than one of equal duration between 
Montreal ang Wttawa.,) By comparison, an 17216) ar three-minute 
telephone message from Montreal to Vancouver cost 15 times 
more than a three-minute message from Montreal to Ottawa; 
this factor was less than 2 in 1981. 


Comparing curve A in Figure 3.1 (number of toll messages) 
with curve C (toll revenues) shows that the slope of curve C 
is larger than that of curve A. 

Prom1970 to,1980, the toll revenues have multiplied by 4.55 


whereas the number of toll messages has multiplied by 2.92; 
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thus the growth of toll revenues has been above 1.8 times 
that of the number of toll messages. Considering that in 
the same time the toll telephone consumer index has multi- 
plied by 1.38, it is readily seen that the "volume" of the 
message traffic is about 3.30 times greater in 1980 thanea 
was in 1970. 


The "volume" is a function of the number, the durations and 
the transmission distances of the telephone messages. So, 
the average toll message length and/or toll message trans- 
mission distance have increased. In other words, people 
tend to have longer telephone conversations and/or tend to 
telephone farther away. Recalling that annual average 
growth rate of the number of local messages is roughly half 
that of the number of toll messages (11.3%) for 1970-1980, 
one can safely conclude that there has been a substantial 
increase in the Buenade toll message transmission distance 
over the last decade. This increase may indicate that 
social interaction is becoming relatively less dependent on 
distance, with the assumption that individuals tend to limit 
their telephone time allocation for the numerous toll tele- 
phone calls or relatively short transmission distances. 


Although telephone services have existed in Canada for 
nearly, ay century, they stilljenjoy a larqesgqrowlh= tates 
was above 10% in 1980, even though the GDP was stagnating 
and the population growth was small. This growth reflects 
drastic improvements in the price-performance ratio as expe- 
rience accumulates, designs are improved, new features are 
added. The very short obsolescence cycle of transmission/ 
electromc mardware iS” shown in = lable o.1. | for several 
decades, the basic telephone terminal has not changed in its 
functions. Yet it has received particular attention from 
the designers (now product lines provide digital dials), and 
telephone terminals are available in almost every home (num- 
ber of telephones per 100 population = 70 in 1980), nearly 
all of them being dial telephones. The availability and the 
constant adaptation of the product (i.e., hand-free tele- 
phone set, audio "plus", facsimile,.etc.) to the needs is, 
of course, one factor that contributes to telephone traffic 
growth. In away, growth induces growth. 


The competitive environment in the telephone sector is 
affected by the recent technological developments in the 
telecommunication industry. These are pushing the CRIC to 
let new actors enter. The erosion of market boundaries may 
contribute to innovative strategies and further improvement 
of telephone services. 


3 Statistical data show that for the same period 1970-1980, the number of messages to the 
USA and to overseas countries has grown respectively by 11.9% and 25.5% annually. 
Since the average transmission distance to the USA and overseas are obviously longer 
than the average transmission distances of all the toll messages recorded by the 
Canadian telephone companies, one can safely conclude that there is an increase in the 
average transmission distance. 


TABI srs 135241 


Obsolescence Cycle of the Transmission/Electronic Hardware 


Semi conductors 4 generations in 5 years 
Mainframe Computer 1 generation in 4 years 
Microcomputer 1 generation in 2-3 years 
Microprocessors 3 generations in 5 years 
Packet switching 3 generations in 8 years 
satellite > generations in 20 years 


SOUTeS: Milirwin,aMsR.$3.1951 


Increased transmission capabilities and reduced transmission 
costs will facilitate the diffusion and development of 
video-telephone services. Bell Canada is developing a digi- 
tal compression technique (CODEX)- that: will .reduce’ the video 
bandwidth requirements down to 1.5 M bits; a video message 
would then require a bandwidth only 24 times as wide as Che 
bandwidth required for audio messages. Future transmission 
capacity capabilities can easily handle the increase in 
capacity required by video services. 


Before video-telephones diffuse widely, telephone "plus" 
services will become available. These services respond to 
the need to send visual or data information while telephon- 
ing. Facsimile, slow-scan television screens, electronic 
blackboards, or data terminals will widen the telephone cap- 
abilities, and likely will compete with mail services and 
passenger transportation services. Bell-Northern Telecom is 
now marketing a device called the "Displayphone" which 
allows normal voice transmission and data transmission as 
well as quick access to electronic data bases. 


The telephone sector remains profitable, even though it must 
adapt rapidly to changing technologies and to fast-growing 
traffic. This is true even though the sector must bear the 
entire cost of the infrastructure, and the revenues from 
services offered in the populated areas subsidize those 
offered in sparsely populated ones (equalization) without 
any governmental subsidies for the public service offered. 
Telephone services are the "stars" in terms of the 
growth-share portfolio. 


3.3 Teleconference Services (Two-Way, Many-to-Many Communi- 
cation Pattern) 


3.3.1 General 


There are new kinds of services that now tend to considera- 
bly increase the communication effectiveness of the basic 
telephone services. In time, these new breeds become en- 
tirely new services, as they respond to different communica- 
tion needs, and are oriented toward specific segments of the 
population. Communicating word processor services, two-way 
Telidon services and teleconference services are just a few 
of these new kinds. They may compete with transportation 
services to some degree. Yet only teleconference services 
are likely to have a direct effect on passenger transporta- 
talon’ Services iniithe tfairly mearfuture. 


4 Up to 50% to 60% of the cost of local telephone services is now derived from toll tele- 
phone services. Although governments do not give direct subsidies for telephone ser- 
vices, one may argue that the R&D program of the Department of Communications, in areas 
such as optical fibre and satellite communications, provides indirect subsidies to the 
telephone sector. Besides, in some provinces the telephone companies are Crown corpor- 
ations, and the federal government is a shareholder of Telesat Canada, which is a mem- 
ber of the Trans-Canada Telephone System (ICTS). 


800 = 


Teleconference services can be defined as those that enable 
at least three individuals using at least three different 
terminals (audio, audio "plus", computer, video, etc., see 
Figure 3.4) to communicate among one another by connecting 
bridge joining the various transmission channels. Telecon- 
ferencing is usually defined as a generic term meaning 
interactive communications through electronic medium. Tele- 
phone and teleconference services allow, respectively, two- 
way one-to-one and two-way many-to-many communication 
patterns (see Figure 3.5). (Typical models of information 
flow are analysed by Carey, 1981.) 


In fact, ordinary telephone services provided by the tele- 
phone companies can easily be turned into teleconference 
services if one end, or both ends, of the line use exten- 
sions, hand-free telephone sets or loudspeaking telephones 
(such as "Speakerphone" and "Conference 2000" terminal 
devices) to permit communication between more than two indi- 
viduals. From the telephone company's perspective, such a 
use of telephone services cannot be differentiated from any 
normal use. Yet users enjoy teleconference services by the 
existing bridging facilities of the telephone extensions or 
by providing their own bridging. Many individuals use tele- 
phone services as teleconference services without even know- 
ingest... Lhus;, whether one’ 1sccaware” Of it:.on /not®, “and 
whether one wants it or not, teleconference services are 
being used every day, and millions of Canadian television 
spectators witness the use of video teleconference services 
on the news programs. 


Several federal departments have been involved in research 
and evaluation studies on teleconferencing. The Department 
of Communications began a teleconferencing research program 
aSmrarepack yas slo) aecnal libro io ue eCraigy, 19745 Jul ls 
1976) and now integrates teleconference services as one ele- 
ment of the office of the future (see, for example, their 
discussion paper "Office Communications Systems Program", 
Serial No. DOC-5-80-DT, Ottawa, 1980). The Public Service 
Commission has also shown interest in conducting studies to 
evaluate the potential of teleconferencing for teaching and 
staff development (Ryan, 19763; Mendenhall, 1977). The 
Treasury Board gives information on the use of teleconfer- 
ence services available to the departments; these include, 
government-shared services, departmental or customized tele- 
conference systems and common carrier services. The Ontario 
government is involved in promoting audio conferencing ser- 
vices as a substitute to travel through its Transportation 
Energy Management Program Teleconferencing Task Force. 


Médical and teaching institutions and organizations have 
also shown interest in the capability of, teleconference ser- 
vices (Robertes—e 1981; Picot,, 119813; Bertrand, 1976), and 
business-oriented hotels intend to offer. video teleconfer- 
ence services on their premises (Danard, 1982). 
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FIGURE 3.4 
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Teleconference services can be broken down into four cate- 
gories depending on the terminal capabilities (refer to 
Figure awd) 


- audio teleconference services, 

- audio "plus" teleconference services, 

- computer teleconference services; and 

~ full-motion video teleconference sevices. 


3.3.2 Audio Teleconference Services 


Audio teleconference services provided by telephone compa- 
nies in Canada differ from telephone services only in the 
need to ask a telephone operator to connect the terminals to 
the same teleconference bridge. The participants may use 
their conventional telephone terminals or a hand-free tele- 
phone terminal in a normal office or home environment, or 
more sophisticated audio studios (privately owned or pro- 
vided by the telephone companies). The great advantage of 
audio teleconference services over the other categories is 
that more than 400 million telephones can be reached around 
the world, with more than 15 million in Canada. This 
approach does not require any special investment from the 
user satisfied by an ordinary telephone set. The rate 
charged is that of ordinary telephone calls, augmented only 
by charges for bridging services when the bridging is pro- 
vided by the telephone companies (rates in Table 3.2). Pre- 
sently, the Canadian system coordinated by lCELSs.ofters 
operator—handled services, yet the New Brunswick Telephone 
Company is implementing an experiment in the development of 
a dial-up bridge. 


The diffusion of the audio teleconference product is just as 
large as that of the telephone product. But all the: poten-— 
tial users are not "consciously" aware of the availability 
of teleconference services, and they still have to "learn" 
to use them. Canadian telephone companies report revenues 
from teleconference services as much less than 1% of total 
revenues. The estimated rate of growth is about 30% annu- 
ally; thus telephone companies and ICTS cannot be expected 
to make much effort to promote teleconference services as 
long as these services generate negligible revenues. Of 
course, many individuals and private and governmental 
organizations use normal telephone services between two 
locations to provide their own teleconference bridge at each 
location, or use their own consolidated telephone systems. 
For example, the CNCP dedicated network is also being used 
to provide good quality audio teleconference services: the 
Ontario government reports that from February 1979 to August 
1980, about 86 teleconferences took place involving about 10 
participants in the average. In 1981 teleconference™ser-— 
vices provided by TCTS amounted to about 50,000, with an 
average of 4.6 locations (legs) and six participants per 


NAB INE £5: 2 


Long Distance Teleconference, Inter-Province within Canada 
ee ate cca aa el Dea ae oe lnc MR Sa epee aD Deaf arty eell error 


Setup Charge Per Leg Person to 

RIES natn ae ee neato Person 

Initial Each Originator 

Period Additional - Each Party Reverse 

3 Minutes Charge Minute (1) Charges 
ee Ba ee ee Oh ee Me ee eae). 
MTT X 8 18 X (2)+-63) 
NBT X 18> 18 X (2) (4) 
Bell X 1.85 18 X (4) 
Man Tel X 1220 X (2) (4) 
Sask Tel X GS 18 X (4) 
AGT X (ES, 18 X (4) 
BC Tel X eco .18 (4) 
te es ee a ek ea ee 
(1) person to person rates may differ 
(2) not permitted on conference calls within same exchange 
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Source: Holbrook, 1981. 


teleconference call. Assuming that the average conference 
call saved four trips, then about 200,000 trips may have 
been saved in 1981 by using TCTS teleconference services. 


3.3.3 Audio "Plus" Teleconference Services 


These are audio teleconference services complemented by 
additional visual aids such as electronic blackboards, fac- 
simile or even slow-scan video, using normal telephone lines 
or narrow bandwidth data transmission lines. This type of 
service is promising, and rapid development is expected 
within therveryenear future’ byi1 Cis eu ihe technoteg yews 
readily available and terminals use the nation-wide network 
of the common carriers or a dedicated communication net- 
work. Furthermore, the terminals can be part of the equip- 
ment of the office of the future; therefore, no extra 
investment is necessary to hold audio "plus" teleconferenc- 
ing. Audio’ "plus" teleconference’ services) represent a> firse 
step toward the nation-wide introduction of real-time video 
teleconference services. 


3.3.4 Computer Teleconferencing 


Computer teleconferencing permits print-based communica- 
tion. Participants to a computer teleconference do not need 
to be present simultaneously because they use computer-based 
message systems (Meyer, 1980). The terminals are either 
computer terminals or communicating word processors; the 
main input devices are keyboards, while the output devices 
are either printers or cathode ray tubes. Advantageous 
features of computer teleconferencing are mentioned below: 


- A group of people can communicate with one another even 
though they are not available at the same time because 
they are busy or because of the limited duration of common 
working hours owing to time differences. 


- The participants can address only the persons they wish 
Gos 


- The support from local staff can be useac without slowing 
down or interrupting the conference. 


- Costs are very low. The computer terminals are already 
amortized by other uses, and computer users are usually 
charged not by the time spent but by the amount of infor- 
mation (bits) transmitted. Typical costs are less than 
25¢ per 15 words for any distance on a time-sharing compu- 
ter connected to the PLANET system offered by Infomedia of 
PalowAlto, 4Galiforniae (Stockbridge; 1981)" 


Although diffusion of computer terminals is far from being 


as large as that of telephone sets, terminals in the office 
of the future will certainly make computer teleconferencing 
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available in many offices throughout Canada. Computer tele- 
conferencing should be less expensive than audio teleconfer- 
encing by the mid-1980s (Turoff). 


3.3.5 Video Teleconference Services 


Video teleconference services, which provide simultaneous 
voice and video transmission to all participants, are the 
ultimate in the level of exchange permitted by an electronic 
medium (Table 1.1, Volume 2). It is now the most expensive 
way to meet electronically, but it is also the only way that 
permits face-to-face meetings; thus it is a logical substi- 
tute to physical person-to-person meetings. Although trans- 
mission costs are much greater than those for audio trans- 
mission, it is expected that, with the use of digital com- 
pression techniques and with the adoption of standards for 
transmission bandwidth, acceptable real-time video images 
could be sent within a 1.5 mega-bits bandwidth (Digital 
CODEX system of Bell Canada) equivalent to that of 24 audio 
Signals. Nonetheless, conventional telephone switchboards 
and transmission lines cannot handle these broad-bandwidth 
Signals, so dedicated data communication networks or satel- 
Pivesreiniks: ave frequured tor*transmission. ln addition, “oro~ 
duction costs remain very high. CNCP estimates that the 
production costs could be as much as four times the trans- 
mission costs (Hollbrook; 1981). 


The image quality of systems such as digital CODEX would be 
lower than that of teleconference images seen on commercial 
television which comply with the standards of the National 
Television Standards Committee (NTSC). There is disagree- 
ment over which image standards should be adopted for tele- 
conference video signals (e.g., colors, resolution, number 
of frames per second, etc.); better quality would involve 
wider bandwidth and thus higher costs. 


Bell Canada provides video teleconference public studios in 
Montreal, Ottawa and Toronto. The video channels may be 
withdrawn from teleconference services at any time during 
Che conmerencesaiscouple jof, years ago, typicalscharges ‘for 
services between Montreal-Toronto were $100 per studio plus 
$45 per 15 minutes for network use. But it is not meaning- 
ful to talk about rates now because these services are pro- 
vided at rates much below any that would reflect real 
costs. In any case, today's rates are much higher than 
those that will be provided 10 years from now. Services 
then will benefit from economies of scale; they will use 
digital compression techniques along broad bandwidth trans- 
mission channels provided by optical fibres or satellite 
transmission links, and digital switching devices designed 
for video signals. Country-wide teleconferencing will be 
facilitated after the launch of Anik C operated by Telesat 
Canada. Anik C could provide enough transmission capacity 
to accommodate video signals for teleconferencing. 
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Teleglobe Canada, in collaboration with Intelsat, is about 
to experiment with an international video teleconference 
service between Montreal and London, England, and between 
Montreal and Paris, to carry out a market study. 


In the United States, American Telephone and Telegraph 
(AT&T) will provide video teleconference services to up to 
42. USt cities, bystheysend. 0) 9109.85) GLBEE bk alG82)7.. eeliliey Se iveLcer, 
marketed as Picturephone Meeting Service, is designed to 
operate over a network separate from the existing telephone 
system and to use a new compression technique purchased from 
the Nippom,Eliectr ic Co .4o fe, Jap an..,» Cus tomenss Can, suse: pub linc 
video teleconference rooms at about $165 per half hour. Or 
they can have private video teleconference rooms built on 
their own premises, at a cost of $117,000 initially, and pay 
$11.95 0;monthly. ‘for equipment, anstiallation, and: .centual: 
additional network use charges will be added to rental 
costs. Here again, the service rates applied do not neces- 
sarily cover the real costs, and the rates of future 
continent-wide video teleconference services are likely to 
be much lower than present-day rates. 


LU&uis” wornthanentaoningretchat.,«nin, athe wake, ,of, the, .ex perience 
of the Holiday Inn in the United States, business-oriented 
hotels in Canada might soon provide video teleconference 
facilities on thein premises. | (Danand.,,.1992,) 


3.4 Air Services 
Figure 3)..6) shows: four. .curves: 


A) Shows the trends of the passengers x miles flown (passen- 


gers and crew), domestic and international traffic, all 
services; 


B) shows the passengers x miles flown by scheduled Canadian 
Carriers across Canada only; 


C) shows the passengers x miles flown by non-scheduled car- 
riers; 


D) represents the relative change in the air transportation 
consumer price index with respect to the all-items con- 
sumer price index, i.e., the- air transportation consumer 
price index over the all-items consumer price index. 


Since the beginning of commercial aviation in Canada, air 
passenger traffic has enjoyed a high growth rate thanks to 
the constant modifications and improvements of the air ser- 
vices, and thanks to the opening of new markets. The aver- 
age annual growth rate has been 9.5% during 1970-1980. 
Technology has been a prime factor in this rapid develop- 
ment. In the. 1960s,..jet airplanes brought,.smoother and 
quicker rides, along with simpler maintenance and lower fuel 
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costs; a decade later, wide-body airplanes made long trips 
even more comfortable, and permitted further reduction of 
costs thanks to economies of scale. Jet engines” of “the 
second generation, along with various operational proce- 
dures, have reduced the effect of increasing o1l prices on 
air fares during the 1970s. Marketing innovations and 
changes in the regulatory environment have also had a 
favourable effect on development. Scheduled services grew 
rapidly during the 1960s, and travel agents marketed trans- 
port services in ‘their packagéd"tours. “At™ first, vrequiation 
slowly eased the restrictions imposed on non-scheduled air 
services. Later in the 1970s, regulations changed the com- 
petitive environment for international as well as domestic 
services. Influence zones of the national carriers were 
modified, and more gateways and traffic rights were granted 
to fopemgiacarrierss. 


Right now, however, Canadian and foreign carriers have 
growtehy rates’ close toxzero wand the inerease?in theeairiige 
produecEIVILY is notesurfLleELene to orfset *tuhe-ever—-rncteaseng 
price-of ofl (Ainetransport-Wonld)-Oet. 1981).  Wide-body 
aircraft still remain economical on high-traffic-volume air 
routes, but the air carriers are turning to small module 
energy-efficient airplanes on the low-traffic routes to 
reduce their fleet capacity and energy costs, while main- 
taining a’ relatively constant number®of flights. 


Canadian air carriers apparently will not be able to offer 
substantially new air services within the foreseeable 
future; STOL services for the Toronto-Ottawa-Montreal tri- 
angle will provide only a marginal improvement. Air fares 
in constant dollars have been kept at a fairly, constant 
keVel@ throughout’ the=70' s7-yetCcurve Doo -Prqtwe! Ss: 64indi. 
cates that the air consumer price index has increased 
sharply by more than the all-items consumer price index over 
the last couple of years. 


3.5 Rail Services 
Figure’ 5.7 shows, two curves: 


A-- The- evolution -of-the number -of passengers -x-mitles..car- 
ried; and 


B The relative change in rail transportation consumer price 
index with respect ito Che ‘all-items consumer price index 
(i.e., the ratio of the rail transportation consumer 
price index over the all-items consumer price index). 


The present number of passengers transported by rail 
(including commuters and non-commuters) is roughly equal to 
the number transported in 1906 (the Canadian population was 
then just above 6 million, about 25% of today's popula- 
tion). But, in those days there were few modes to compete 
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with railway services. Horses, horsedrawn carts, a few very 
unreliable automobiles and boats could not provide better 
passenger services than the railway, In those days 
the rail mode was just as innovative as the air mode is 
today. Railway traffic peaked during the First and Second 
World Wars, and was very much affected by the Depression. 
Curve,A of Figure, 3.7 shows thatthe trafficsevolutionsin 
terms of the number of passengers x miles carried is similar 
to that of the number of passengers transported (refer to 
RLGULEe py 2ie 2) 


In the 1920s, the diffusion of automobiles and the availabi- 
lity of bus services had an immediate effect on railway 
traffic for relatively short trips. When the Second World 
War ended, commercial aviation started to compete for long 
haul and transcontinental trips. The quasi-monopolistic 
situation turned into a very competitive one where the rail 
mode had fewer and fewer differential advantages over other 
modes. This is unlike the situation in Europe where train 
services benefit from: 


- higher, tratifiegdensit y; 

- comprehensive networks reaching nearly every town; 

- smaller distances between towns; 

- higher air fares per passenger x mile transported; 

- saturation of traffic on roads and highways; 

- comparatively higher costs of gas (railway electrification 
makes rail transportation very attractive, because it uses 
energies other than energy provided by fossil fuels), 

- a protected competitive environment in countries such as 
Switzerland and France where bus services are not permit- 
ted on routes served by railway services. 


The new equipment introduced by CN and CP in the 1950s, the 
Red, Blue and White campaign of the 1960s and the creation 
of VIA Rail late in the 1970s have not succeeded in main- 
taining traffic growth. Service cutbacks may worsen the 
situation, to the point that train services only offer dif- 
ferential advantages over other modes for those commuters 
who want to avoid road traffic, or for those tourists who 
want to enjoy the ride across Canada. Only about 1% of pre- 
sent train passengers go the whole transcontinental route. 
Statistics indicate that, in 1980, the average passenger 
journeys were 16 miles for 15.5 million commuter passengers 
and 241 miles for 7.4 million non-commuter passengers. 


The present poor condition of railway tracks, which are 
shared by both passenger and freight trains, and the absence 
of tracks dedicated to passenger trains, does not make sub- 
stantial improvement in the level of service feasible. 

Speed and comfort of Light Rapid Comfortable (LRC) trains 
may not be sufficient to compete with the level of service 
offered by buses, airplanes and automobiles. Projects of 
very high speed train services like the Shinkansen (Japan) 


athe 


and TGV (France), using dedicated tracks, would still not be 
fast enough to reduce city-center to city-center trip dura- 
tions below those offered by air services. In any case such 
services would be restricted to the Windsor/Quebec corridor, 
where traffic is the highest. Assuming that such projects 
were economically viable (viability remains to be proved, in 
either monopolistic or competitive cases), they would still 
have a negative effect on the bus carriers, which cross-sub- 
sidize the smaller rural routes with fares charged on the 
high density routes between large cities. 


The lack of flexibility in the module size of the trains has 
led Via Rail to operate fewer trains carrying more passen- 
gers, to improve the load factor and to reduce the energy 
consumption per passenger x mile. Even though rail trans- 
portation is potentially the most efficient mode in terms of 
energy required to carry one passenger over a given dis- 
tance, present load factors make it less energy efficient 
than the automobile, bus and air modes for intercity trips 
in Canada. 


Curve B of Figure 3.7 indicates that the rail consumer price 
index recently. has risen faster than the all-items consumer 
Prucemindex. From i96peto0 19/5, 10 grew more than four 
times as rapidly as the all-items consumer price index. The 
rail consumer price index, however, includes commuter fares, 
which have probably increased more rapidly than non-commuter 
fares. Whatever the present level of fares, passenger rail 
services are highly subsidized ($506 million for the present 
fiscal year), and passengers pay about one-third of the real 
cost. There remains the question of what "real cost" means, 
as the usage charges paid to CP and CN are arbitrarily 
fixed; therefore, it is impossible to assess proper charge 
levels because the tracks are primarily used for freight 
transportation. 


The future of passenger rail services in Canada is very 
uncertain. Real innovations will not happen unless an 
extremely expensive aid program is provided by the federal 
government. 

3.6 Bus Services 

The ‘curves shown in Figure 3.8 indicate: 


AD IntereiLty, DUS Carrier revenues; 


B ratio of intercity revenues to the intercity consumer 
price, index; 


C number of intercity passengers; 
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rr) 


D) the relative change in intercity bus consumer price index 
with respect. to, the -all items consumer price, index, i.e... 
ratio of the intercity bus consumer price index over the 
all-items consumer price index). 


Curve C shows that the number of passengers has been fairly 
constant for more than five years. Curve B shows the 
"deflated" revenues, 1971 being the year of reference. If 
one assumes that the bus fare structure has not been changed 
drastically throughout the period studied, then. curve B also 
indicates the "volume" (passengers x miles) transported. 
Statistics on the number of passengers x miles are not 
readily available). Curve B is nearly parallel with curve 
C; thus with the above assumptions, one can conclude that 
the average trip length by passenger has remained fairly 
constant. 


The number of passengers x miles is given by the Travel 
Survey (discussed in Sec. 3.7) since the third quarter of 
19 Semen et fic .f Ormwlhoo On Ss2.A2S, biel lion passengers) x smiles: 
Using curve B ("deflated" revenues) and taking the above 
remarks into consideration, one obtains an estimated 
"volume" growth of 18% over 10 years; therefore, the esti- 
matvedwinatfic for to7 0. 1s-1.8.billion,passengers .x, mies. 


The Canadian intercity bus system, closely related to the 
United States bus system, appears to be operated efficiently 
everywhere except in the Maritime provinces. Bus services 
are often more rapid than rail services despite speed limits 
on highways; new buses are comfortable, though less roomy 
than-train cars; schedules. are. frequent; and..the size of,.a 
bus module can efficiently match traffic demand for low- 
density and high-density routes, as well as peak and off- 
peak hours and seasons; more new bus sevices are being aimed 
at business passengers. 


Just as the telephone reaches almost every home in Canada, 
buses reach most cities and towns via the highway network. 
But, unlike the telephone network, bus carriers pay only one 
share of the highway network costs (which are subsidized by 
governments) through licenses, fuel faxes and corporate 
taxes. 


Bus services remain profitable, even though low-traffic 
routes are cross subsidized by high-traffic ones. Energy 
consumption is optimized by high load factors and the bus 
mode now requires less energy to carry intercity passengers 
than any other mode. The trend to relatively decreasing bus 
fares that started early in the 1970s (curve D of Figure 
.3.8) has been stopped by rising energy costs. Yet, since 
about 1975, deflated bus fares have remained Pai ly constant 
despite rising energy costs. 


The slopes of curves B and D (they are almost horizontal) 
Way indieate that they traffic volume in Cermowot paccen= 
gers x miles has been steady and that bus services may have 
lost some of their shares “to air services and very likely co 
the automobile. 


3.7 Automobile 


The transportation services analyzed above are public ser- 
vices ‘for which fairly "reliable: data ware “avallable. = "rhe 
usage patterns of the automobile, however, reflect indivi- 
dual needs and are difficult to quantify. A Travel Survey 
initiated in 1978 is the only means to quantify the automo- 
bile mode.? This Survey includes all Canadian residents, 
but excludes armed forces personnel, and traffic in Yukon 
and Northwest Territories. “It .is”cancerned) only with ‘tripe 
longer than 50 miles. A comparison of the results of this 
survey with data provided by Statistics Canada shows that 
for the air and rail modes, for which statistics are reason- 
ably “reliable, the Travel Survey ‘gives traffic Jevels lower 
than those given by Statistics Canada.©& The Travel Survey 
gives 1980 traftite asmue million "persons x tripe), ormeo 
billion passengers x miles. Since the travel survey was 
initiated in 1978, it may be useful to estimate the traffic 
in Mo/0-as this inftormation will be required: ine Sectumpede 
Knowing that the gasoline consumption went from 24 billion 
Iitres, to. Fl. (billion bivres during the 1970-80 periods 
average annual growth of 2.8%, and assuming that the average 
miles x passengers per litre of the automobile fleet in- 
creased by 4.6% annually, one finds an estimated traffic 
growth of 7.4% annually. Hence the estimated 1970 traffic 
is 17.3 billion passengers x miles. 


Present innovations, such as energy efficiency improvements 
and use of new liquid fuels, are minor ones. No major inno- 
vations are likely to take place before the turn of this 
century. Hence the cost of automobile services may continue 
to rise in real terms. 


3.8 Service Life Cycle 


In an economic context, there is a continuous need for pro- 
ducts and services to satisfy the ever-growing basic needs 
and desires of people. These needs and desires, although 
growing quantitatively, are time dependent as to their 
qualitative characteristics; technological innovation 


> Data from the Travel Survey used in the present document have been kindly transmitted 
by Mr. André Lord, Canadian Government Office of Tourism, Research and Analysis, 
Ottawa. 
6 The following reasons may explain the differences: 
- Non-residents who travel in Canada are not reported. 
- Evaluation of trip distances are subjective. 
- Distances to destinations more than 3,000 miles away are not differentiated; thus the 
Sah in terms of passengers x miles recorded for the air mode may be underesti- 
mated. 


and sociological evolution are the primary factors that 
modify these characteristics. For example, a technological 
breakthrough, a fad or fashion may terminate a product's 
potential: natural rubber was replaced by synthetic rubber; 
liquid crystal displays were replaced by light-emitting 
diode displays used in wristwatches. In a similar Way, 
telegraph services and trans-Atlantic boat passenger ser- 
vices were stopped because more suitable services became 
available (i.e., telephone and air services). The time 
dependence is not necessarily deterministic, and managerial 
creativity and ability to harness market dynamics is largely 
responsible for the changes in the demand for a product or 
service. 


The product/sevice life cycle is characterized by an S- 
shaped diffusion curve, followed by a plateau, then eventu- 
ally a downward phase. As given by Glueck, four phases are 
usually considered: 


- Introduction - "Development of the product and/or service 
and/or process and/or market characterized by inception; 
missionary work; lack of customer knowledge; much personal 
selling and service; continued product and/or service 
development; little or no competition"; 


- Growth - "Growth of product and/or service and/or process 
and/or market characterized by demand exceeding supply; 
increase in production capacity; order taking; little pro- 
motion, low sales effort; competitors enter market"; 


- Maturity’ — "Maturity Sof product! and/or setvice “and/or pro- 
cess and/or market effort; low margin mass selling; over- 
Capacity in production; much promotion; much competition"; 


aepecline (Decline fof iproduct ‘and/oreseryice and/or pro 
cess and/or market characterized by big subsidization; 
decreased demand and competitors leaving the market". 


Throughout its life cycle, a service may undergo substantial 
changes. It may be quite subjective to tell whether service 
A has reached maturity and gives its market share to a new 
service B or whether service A is just evolving toward ser- 
vice B, assuming that the intrinsic characteristics remain 
the same. For instance, an audio teleconference service may 
be regarded as an improvement of existing telephone ser- 
vices, or as a new line of services responding to specific 
needs of a specific segment of the population. A high-speed 
train service such as the TGV service may be considered to 
be simply an improved service by the passengers travelling 
beyond the segment where a high-speed train service is pro- 
vided, or as an entirely new service, readily able to com- 
pete with air services, by those passengers travelling with- 
in the high-speed segment. A high-speed train on the 
Quebec-Windsor corridor might provide an improvement of the 
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existing service for a passenger travelling from Quebec to 
Vancouver, yet it would be a new service for a passenger 
travelling from Montreal to Toronto. From a marketing point 
of view, one may consider that a service has evolved into a 
new service when this new service requires a new marketing 
stratgy or addresses a different segment of the population, 
even though the basic characteristics of the new service 
remain those of the original one. 


The. position woofs servaces on «this, shite cycle, curve, (can he 
plotted for three characteristic, periods jof «hts century 
(Figure 3.9), using the detailed market analysis carried out 
for the various services, and considering a classical curve 
common in product life cycle analysis. One must keep in 
mind, however, that each phase of this cycle may in fact 
stretch forever because of the continuity of human inter- 
action. 


In a Canadian context the following observations can be 
made: 


A) Telephone services rapidly went through the introduction 
phase; the invention of analogue voice transmission was 
immediately followed by the creation of a commercial net- 
work. These services have remained in the growth phase 
for more than half a century, and improvements in the 
peformance/price ratio expected from technologies already 
available indicate that telephone services will remain 
in the growth phase for at least the next 20 years. 
Telephone "plus" services will, of course, extend the 
growth period of telephone services. This period will 
terminate when each home and office has video telephone/ 
teleconfierence,,serv ices. 


B) Teleconference services are now in the introduction 
phase, and audio "plus" teleconference services are very 
close to the growth phase. Within five years, computer 
and video teleconference services will most likely have a 
strong effect on other services fulfilling intercity com- 
munication needs. 


C) Air services benefitted from the development during the 
second. World Wags. Cojthe -pouniesthate thermal iseccor 
rapidly passed from the introduction to the growth 
phase. With the distances that separate Canadian cities, 
this new mode was bound to have a large effect on the 
transportation mix for long-haul travel. The growth 
phase has been marked by several technological and mar- 
keting innovations; however, it is reasonable to think 
that the maturity phase has been reached. The supersonic 
era foreseen with planes such as Concorde has definitely 
been pushed away for at least four decades, when new and 
cheap forms of energy suitable for air transport become 
available (hydrogen might be the fuel of the future). In 
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any event, because of environmental effects caused by the 
supersonic shock wave on animals, people and structures, 
these services might not be accepted for transcontinental 
Crips: 


D) Rail services, thanks to considerable national efforts 
and foreign investment, went rapidly into the growth 
phase, but also were soon hit by the introduction of bus 
services and automobiles. The maturity phase was reached 
in the 1920s," and the) rapid’ diffuston' of attr’ services 
caused the decline of long-haul’ rail services. The fu- 
ture of Canadian passenger rail services remains un- 
known. By the year 2000, rail services might be limited 
to commuter lines and to transcontinental tourist ser- 
vices. 


E) Bus services and automobiles went fairly rapidly into a 
growth phase that stretched for many decades. Bus ser- 
vices, however, reached the maturity stage in the 1960s, 
and automobiles are now about to reach this stage. It is 
not obvious that bus services might soon reach the de- 
cline stage. The future of bus services is determined 
mainly by their relationships with air services and with 
the automobile, and by the amount of subsidies that VIA 
Rail-will*réeceivestin the*years’ to*come. Future incercrty 
automobile passenger traffic will most likely be affected 
by behavioural and social factors, such as travel time 
budget allocation, touristic use of automobiles, social 
cost of casualties, and eventually by rising energy 
costs. Teleconference services might have a profound ef- 
fect on the intercity bus services and automobile traf- 
fic, i.e., the automobile might become essentially a 
recreational vehicle. 


3.9 Conclusions 


In the near future, the transportation sector will not offer 
any innovative services: the air mode has had to re-define 
its development strategy, and innovations in favour of air 
services will not compensate for the ever-increasing ad- 
vances of telecommunication services. The rail mode may be 
compelled to continue to reduce the level of service (fre- 
quency of services, network size) if traffic continues to 
stagnate. The bus mode and the automobile will be subject 
to competition from telecommunication services and to compe- 
tition from rail services on the high-traffic routes if sub- 
Sidies contribute to lower rail fares. 


In the near future, the telecommunication sector will offer 
many innovative services, such as telephone "plus" and tele- 
conferencing. 


In the very-long-term future, transportation might offer 
innovative services on very-high-speed, guided-surface vehi- 
cles, or on supersonic airplanes. 
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CHAPTER 4 - THE POTENTIAL FUTURE OF TELECOMMUNICATION 
SERVICES 


4.1 General 


The telecommunication services "revolution" is still ahead, 
but not very far ahead, as technological and financial sup- 
portsiane caval lable to jfeed,.changes..)i\1t is, only. 1.0 years 
ago that American Telephone & Telegraph (AT&T) dropped the 
Eicturephone project. The company is already proposing a 
new service, the Picturephone Meeting Service, providing 
video transmission capabilities (see Section 3.3). This 
first attempt to introduce video transmission setnviices,,,.fol- 
lowed by a quick recovery, must be compared to the unsuc- 
cessful introduction of the Anglo-French Concorde. On one 
hand, rapid technical progress and financial resources per- 
mitted the launch of another video telecommunication pro- 
Jecu. spout, on ihe other hand, environmental problems, compar- 
atively slow technological development and lack of financial 
incentive to invest in the development of a second genera- 
tion of supersonic airplane have stopped all development 
projects. A similar comparison would apply to Guided ground 
vehicles such as air cushion or magnetic levitation vehi- 
cles. Changing economic environments may, of course, 
explain why the telecommunication sector can recover so 
quickly from difficulties to market new services. 


Technical and marketing innovations clearly affect the rate 
of penetration of new transportation and telecommunication 
services, Yet, asshown in Chapter,.6.4 the, mate Lot penetra- 
tion cannot precisely be forecast; hence the "date" of the 
anticipated "revolution" remains unknown. Even though the 
date is uncertain, the effects of this "revolution" can be 
anticipated. It is desirable to (a) find out how new tele- 
communication innovations, particularly those related to 
"electronic meetings", can fulfill communication needs in 
place of transportation services, and b) to determine the 
potential market share, in the long run, assuming, that dif- 
fusion has taken place and that individuals will continue to 
struggle for more effectiveness and efficiency in the ever- 
competitive world environment. 


4.2 Social Evaluations of Electronic Meetings 


A comprehensive summary of evaluations results of electronic 
meetings and person-to-person meetings has been given in a 
book by Johansen et al., this summary is supported by numer- 
ous references. Here are the main findings: 


4.2.1 Audio Teleconferencing 


a) Strengths- "Audio meetings are adequate for a number of 


b ) 


typical business and research situations, they are par- 
ticularly satisfactory for communications tasks which 
stress information exchange and problem-solving." 

"In intense communication situations, such as bargaining 
or negociations, audio meetings may offer subtle advan- 
tages to some participants." 

"Audio permits rapid communication with less travel." 
"Audiro permits ‘accurate’ communication.” 

‘Nudto promwoeves *controlled partricipatioms 

Weaknesses - "Audio meetings are not satisfactory for 
tasks which stress interpersonal communication, such as 


negociation or getting to know someone." 


"Audio can create an impersonal, uncooperative communica- 
cLons -envir onmente 


"Audio may be less productive than other media.” 
"Audio meetings are” personally -demanarng.” = 


"Users typically have negative expectations about audio.” 


(iGo 2 fs Computer Teleconferencing 


a ) 


b ) 


Strengths - "The print mode provides advantages 
over the spoken word ‘of other media.” 


"Computer conferencing increases continuity of communica- 
tion by making it less dependent on time and space." 


"It is possible to get a sense of interpersonal inter- 
action with computer conferencing." 


"Computer conferencing is particularly well-suited to 
tasks involving management of technical information." 


"Computer conferencing promotes equality and flexibility 
of*roles: in the communroarron oltuat votre 


"Computer conferencing can be used by people without 
nighly specralitzed"skrirs. 


Weaknesses - "The written communications inherent in com- 
puter conferencing are less efficient than other media." 


"The self-activated nature of the medium may inhibit its 
USE. 


"The communication process in computer conferencing is 
Very jdemanadingd..- 


"The sense of interpersonal interaction is sometimes weak 
in computer conferencing." 


Velo Video Teteconterencing 


a) Strengths - "Video meetings are satisfactory for a wide 
range of typical business communication tasks, but are 
particularly valuable - compared to non-visual media - 
for complex communication situations." 


"Video is more effective than non-visual media for tasks 
which stress interpersonal communication." 


"The visual capabilities inherent in video systems are 
important advantages for some types of group communica- 
eT) oF 


"Video meetings are orderly, but not necessarily hierar- 
Cicer e. 


"New users tend to respond positively to video." 


"Video meetings may be more "persuasive" than via other 
media. 


b) Weaknesses - "Video meetings are not perceived as satis- 
factory for communicating with strangers or people of 
different ranks; furthermore, they may not be necessary 
for many tasks for which they are satisfactory." 


"While better than audio for some interpersonal tasks, 
video meetings may not match the quality of person-to- 
person meetings..." 


"Some of the characteristics of video may be perceived as 
disadvantages by the users." 


4.2.4 Person-to-Person/ Conferencing 


a) Strengths - "Person-to-person meetings are particularly 
important for intense, interpersonal communication 
tasks." 


"Person-to-person meetings promote greater information 
exchange than audio or video." 


7 Note that the authors use the expression "face-to-face". To be consistent with the 
rest of this document, person-to-person has been substituted for "face-to-face" in the 
text quoted. 


"Person-to-person is a 'friendly' medium." 
"Person-to-person is more 'commanding' than other media." 


"People generally prefer person-to-person to other 
media." 


b) Weaknesses - "While person-to-person is preferred for 
many communication tasks, it may not be necessary." 


"The 'personal' nature of person-to-person may inhibit 
communication in some situations." 


This, .evaluation,; although focussed on. teleconferencing, is 
general and remains valid even when the number of partici- 
pants in a meeting is reduced to two, in which case elec- 
tronic meetings are simply telephone conversations (with or 
without electronic aids). 


4.3 Substitution for Travel to Business Meetings 
4.3.1 General 


In the 1970s, the idea of substituting telecommunication 
services for transportation services received much atten- 
tion. Many comprehensive studies tried to assess this po- 
tential, substitution ,and, jitiswref fects, GHarkness;, 21.9:/9)) ,..but 
the most relevant to the present study are those carried out 
by the Business Planning Group (BPG) of Bell Canada and by 
the Long Term Studies Working Group of the Conférence Euro- 
péenne des Administrations des Postes et des Télécommunica- 
tions: .CCEPRT saw iAjiblecof “theserrstudijes, focussed: on -bhe,vassess= 
ment of the market share regarding the substitution for 
business trips because most activities conducted during a 
business trip (Table 4.1) can appropriately be performed 
using existing and future telecommunication services. 


4.3.2, Rell, Canada Survey 


In 1973, the BPG conducted a survey among business passen- 
gers for the four legs of the Quebec-Windsor corridor (less 
than 350 miles each one way): Montreal/Toronto, Montreal/ 
Ottawa, Montreal/Quebec, and Toronto/Ottawa. Some 26,000 
self-administered mailback questionnaires were distributed 
to travellers; 9,616 questionnaires were returned. The sur- 
vey report by Kollen and Garwood indicates that "...approxi- 
mately 20% of the business travellers sampled would not have 
taken their current trips had an acceptable communications 
alternative been available..." , but. the SEG: has now.been 
able to identify "a homogeneous model of the typical substi- 
tuter".It was felt that "from a marketing point of view 
future communications systems will likely be used more as a 


Table 4.1 


Meeting 


45% 


28% 


20% 


36% 


1 3% 


20% 
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70 


o 
70 
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Source: 


Purpose 
Information transmission - exchange of information about 
recent events to keep current 


Exploratory - identification, review of considerations basic 
to establishing a policy or plan of action 


Transactional - airing conflicting views, discussion of 
incompatible factors, resolution by discussion and/or 
compromise 


Planning - formulation of a plan, establishment of priorities, 
selection of alternative course(s) of action 


Implementation oriented - development, assignment of 
responsibilities of action, scheduling 


Performance review - monitoring work progress in one or more 
programs, projects or studies 


Crisis decision-making 


Other 


Kollen, J. and Garwood, J., 1975 


Supplement to travel rather than as a replacement or will be 
used by business people who will not travel extensively in 
the .course of “there pusiness’. 


The substitution “rate of 20% indicated by the BPG is refra- 
tively high when the points below are considered. 


- The survey addressed a large population, namely travellers 
on business trips, thus it did not address a good sample 
of the business population, because those who already tend 
to use telecommunication services as substitutes to busi- 
ness trips are necessarily under-represented. 


- The four legs of the Quebec-Windsor corridor contribute to 
avlarge part "of ‘the totals business 'traffic in Canaan. 
along the corridor transportation services offer the best 
level of service in Canada and intermodal and intramodal 
competitions are the highest. The corridor, however, does 
not have the features characteristics of typical Canadian 
transportation services: low traffic densities with 
limited frequency of services and relatively poor intra- 
modal and intermodal competitions (only air services are 
cost-effective for long-haul business trips). “Hence, 
transportation routes where telecommunication services 
would have the greatest differential advantages over 
transportation services have been discarded. From the 
BPG"s point of view, though, it made sense to limitrtne 
study to the geographical area where Bell Canada provides 
telephone services - Ontario and Quebec. 


= Pinal is Une surveys was conducred: yust praoveto tte moa: 
embargo on October? 17th 19735 "and thus before arastic 
changes took place in the Canadian economy, and before it 
became obvious that industrialized countries could not 
ConcLder fossil Tuels torbe winder initely avalrapder 


The BPG's percentage of substitution, therefore, is a very 
conservative estimate if representative of the total domes- 
tic traffic and if considered in the current economic 
environment. 


Further details concerning the results of BPG's survey are 
presented an tabplesy 4.2) and ?4. 5% 


RS study of the Conférence Européenne des Administrations 


des Postes et des Télécommunications 


The other relevant study was initiated by the CEPT in the 
mid-1970s (Reid, 1977). The potential demand for telecon- 
ference services in Denmark, West Germany, France, Leaty. 
Norway, Sweden and the UK was evaluated using a method rely- 
ing on computer-based mathematical models. This method con- 
sisted of six stages: a) survey of face-to-face meetings - 
the data covered 26,000 meetings, 6,000 office-based staff 
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TABLE 4.2 


Characteristics of the Trip 


nn eee eae UU aUEId IE IUaID ESSENSE SERRE 


— When you received this (check one) (check one) 
Questionnaire you were travelling: 

Toronto 023% Toronto O 18% 
Ottawa 27% Ottawa oO 335 
FROM Montreal O4y TO Montreal O % 
Quebec City 0 5% Quebec City O14 

Other (specify) Other (specify) 
4g 4g 
— You are (wera) travelling by: Automobile 19% 
Bus 3% 
(check one) Airplane Ist Class 6% 
Economy 54% 
Train Club 9% 
Coach 10% 
— You are: (check one) On your way to business 65% 


Returning from business 


Sa S(e a efale) ee) (ale) Tsra) tar io 
w 
wr 
oe 


— (a) You will be (were) away on business for: Less than 1 day 25% 
1 day 25% 
2 days 20% 
3 days 13% 
4 days y 
5 days ie 
More than 5 days % 
(b) How many hours will be (were) actually 12 
spent in business meetings? Sas shours 

— The reason(s) for taking this trip are(were): Attend convention oO 14% 
Attend training program O 6% 
(check all appropriate categories) See vendors ey 72 
See customers (| 22% 

Meet with businessmen in 
another organization Gee a 
Inspect your local operations B) ies 


See higher-ups in your organization =| 1% 
See peers or subordinates in 

your organization O 23% 
Other (specify) 


— Which of the following are you carrying to (from) the meetings? If you are returning from meetings, please 
indicate both those items you carried to the meetings and those items you acquwed while at the meetings. 


Carrying (carried) Acquired st 
to meetings meetings 
Letters 0 34% Cine 
Oocuments 0 68% mill yes 
Diagrams or drawings 0 20% Oo 43 
Charts or graphs G22 (ap 
Maps Oy 3% ca) {hee 
Computer print-out O 8% (we) Bes 
Photographs (o), 983 el 74 
Equipment O 9% fale es 


Other (specify) 


TABLE 2) Caonted) 


Characteristics of the Trip 


—— (a) How many different meetings will (did) you 3 

attend on this trip? —— meetings 

(b) How many business associates are travelling 1 
(travelled) with you on this trip? Bese, associates 

(c) How many non-business associates (e.g. family) non-business 
are travelling (travelled) with you on this trip? associates 

(d) In total, how many business associates will 17 
(did) you meet with on this trip? associates 

(e) Oo you expect that any of these will be new contacts? YESs 55% 
(Were any of these new contacts? ) NO O 45% 


Please indicate why it was not feasible to use either the telephone, the mail or TWX/Telex to conduct this business. 
In column I, first determine which reasons are applicable to this business trip, and then, for those reasons checked, 
please indicate in column II which method(s) had serious shortcomings in that area. 
! iT) 
Check if reason 
acplicable 
to this trip 


133.5 


TWX/ 


METHOOS Telephone Mail Telex 


REASONS 


Courtesy required and method(s) not courteous enough 


Source: Kollen J. and Garwood J., 19752 


Friendly relations required 24% & | and could not be maintained by method(s) O54% oO 64% O 68% 
Background information required 18%] and method(s) would not provide it O61% oO 54% 0 62% 
Security required 7% O | and method(s) did not provide enough 058% oO 45% 0 58% 
Persuasion required 23% O | and methodis) not persuasive enough 064% oO 69% 0 70% 
Assessment of others’ reactions f 
required 33% O | but not permitted by methods) [1662.0 O.71% Gugiz 
Group interaction required 47% 0 | but not permitted by method(s) oP ssrs (al -Ss83 (a) sok 
Needed to consuit, exchange or, 
sign documents 22% C | but impossible with method(s) 072% g 54% o 66% 
Needed to consuit or coordinate 
with associates 39% 0 | but method(s) not satisfactory enough 059% O 66% 0 65% 
Other (specify) Oo but method(s) not satisfactory enough els OP sae 
—— There are a number of activities which may be Meet friends O 25% 
associated with business trips that are not Visit family ‘e) Ses 
directly related to business. Please, indicate Opportunity to visit part of the 
which of the following will (did) apply to your country oO 11% 
trip. Dine in a special restaurant O 13% 
Evening entertainment (B) eal EA 
Shopping O 6% 
See sporting events (| % 
None Oo 452 
Other (specify) iW 


P=) oa ee ee 


Travel Alternatives 


— In the near future it may be possible for you to accomplish many of the objectives of your business travel 
without actually travelling. Please indicate below how necessary each of the following telecommunication 
(electronic) capabilities would be to accomplish the objectives of this business trip. 


CAPABILITY NECESSITY 


of capability to accomplish 
the objectives of this trip 


(check one) 


Useful but 
Not essential 


(Assume no undue difficulties or 
delays in accessing or using 
these capabilities). 


Of no use Essential 


The ability to talk to many separate groups or 
individuals at different locations all at the same 
time. 


The ability to transmit and receive facsimile copies 
of documents quickly. 


The ability to transmit and receive motionless 
Pictures such as drawings, documents, X-rays, shots 
of people or black boards. These pictures change 
every 10-60 seconds as required. 


The ability to transmit and receive full television 
coverage inciuding wide angle group shots and 
close-ups of faces or board sheets. 


The ability to write to any number of people 
simultaneously and interactively (rather than just 
reactively as by mail). This capability allows the 
users to Carry on several streams of thought at 
the same time or to work at their own pace at 
different tumes. Oo 17% 
The ability to add or erase visual information 
from any number of users’ terminal displays. 
The information can come from both people and 
machines. The capabiiity thus enables the 
multilateral discussion and alteration of charts, 
sketches, data files, etc. 


Crees 


— If you could have had a telecommunication system with all the capabilities you indicated were useful or 
essential above in Question 1, would you have taken this trip? 


80% SMES 
20% ONO 


Source: Kollen J. and Garwood J., 1975. 


in more than 1,000 establishments; b) definition of future 
teleconference devices; c) allocation of meetings to 
feasible teleconference services, taking into account the 
physical limitations of the teleconference services and the 
psychological limitations linked to the type of meeting 
activities; d) supply assumptions (desk-top devices/private 
studios/public studios, value of time, costs of travel, 
etc.); e) estimation of actual diversion based on comparison 
of generalized costs; f) variation of teleconference costs 
to produce demand functions. 


One of the key conclusions of the survey (reported by 
Stockbridge, 1980) was: 


"The maximum potential share (i.e., ignoring costs) 
of teleconference systems in the supply of business 
meeting communication involving travel is about 
590%. Aproximately 10% of this would require the 
use of a video system; the remaining 40% would be 
adequately catered for by audio-only systems with 
appropriate document facilities." 


The above conclusion is informative, although resulting from 
a study centred in seven European countries where the 
transportation and telecommunication regulations and ser- 
vices are different from those encountered in North 

America. Today, communication experts throughout the world 
(see Gold, 1981) still consider these market shares as good 
estimates. Yet, they are tending to be regarded as being 
more and more conservative, as anecdotes suggest that 
conflict-intensive communication could actually be conducted 
during a teleconference). Telephone services satisfy commu- 
nication needs similar to teleconference services when only 
two individuals interact; therefore, the potential share of 
future telephone services (telephone "plus" and video tele- 
phone services) will likely be similar to that of telecon- 
ference services (50% of present business trips) when meet- 
ings involve only two persons. 


CHAPTER 5 - SUBSTITUTION/COMPLEMENTARITY IN A CANADIAN 
CONTEXT 


5.1 Quantitative Assessment 


The main figures for the years 1970 and 1980 are shown 
(Table 5.1) to quantitatively compare traffic growths and 
market shares of the transportation and telecommunication 
Services. 


Telecommunication services clearly can be substitutes or 
complements to transportation services. Also, as discussed 
in volume I (Darwin, 1982), the use of the telecommunication 
services may stimulate the demand for transportation: one 
telephone call or one teleconference meeting may permit 
individuals to open new business opportunities and to make 
new acquaintances, thus creating a need to visit these new 
acquaintances, either for conducting more business or for 
Porenulyuinvceract lon. or -a blend “of bot...) Conversely « 
transportation services have a similar relationship to tele- 
communication services: one tripsmay permit. individuals. to 
Open new business oportunities and/or to make new acquaint- 
ances, hence generating needs for follow-up telephone con- 
versations and/or teleconferences to pursue business and/or 
to maintain friendship. In general, several telephone calls 
are used to organize a trip, and many telephone conversa- 
tions are needed during the person-to-person meeting and 
thereafter to provide additional information onnissues dis- 
cussed during the meeting. 


The big difficulties encountered in the present study are 
Causeaq Dy the Tack or a’proper “indicator” that’ *can “be "used 
as a common denominator to quantitatively measure the evolu- 
tion of transportation and telecommunication services. 
Telecommunications tend to have a greater role than trans- 
portation on the life of every individual who struggles to 
optimize his own resources (time, financial budget, etc.). 
But how can one quantitatively assess the transportation/ 
telecommunication market shares? 


Furthermore, even though the fundamental purpose of trips 
and telephone conversation is to communicate (see Figure 
1.4), trip purposes are not exactly comparable to telephone 
conversation purposes. 


Assumptions, therefore, have to be made on: (a) how a 

certain "volume" of telephone messages (number of messages x 
transmission distances x message durations) can be substitu- 
Ped forte certain “volume ~«o fe trips (number. lof itripssxetrip 


TAREE eon 


Transportation-Telecommunication Services, Main Figures for 


1970 and 1980 
ES Sea eee ee ee ee ee ee eee ee ee 


Average 
Annual 
Growth 
1970 Increases Rate 1980 
(millions) 1980/1970 % (millions) 
Telephone 
No Local Calls 15 436 1.65 Do, || Zoom Ui) 
No Toll Calls 458 ZEIZ 11.3 | 340 
Toll Revenues 676 3 083 
Deflated Toll Revenues ($ 1971) 693 5.30, 27 229 
"Volume" Increase of Toll Calls Soe 10) Page 


Air 


Passengers (Stats Can) 15.040 ZG 8.9 35.569 
Passengers (Travel Survey) 20.944 
Passengers x Miles (Stats Can) 125225 2.48 9e5 30 373 
Passengers x Miles (Travel Survey) 9 543! 2.48! 9.5! “rer ti 
Rail 
Non-communter Passengers (Stats Can) (1971) 6.709 Yee ws 
Non-commuter Passengers (Travel Survey) 2/692 
Passenger x Miles (Stats Can) | 981 1 790 
Passenger x Miles (Travel Survey) | 133! | 024 
Bus 
Passenger (Stats Can) | 32.089 
Passenger (Travel Survey) 9.485 
Revenues (Stats Can) M2. 945 170. 485 
Deflated Revenues ($ 1971) 766524 Lal 90. 395 
"Volume" Incease 1.18! 
Passengers x Miles (Travel Survey) 1 820! 1.18! 2 150 
Auto 
Persons x Trips x 2 (Travel Survey) 207 
Gasoline Consumption (litres) 24° 039 ey 2.8 31 898 
Efficiency Increase by Passenger x Mile 1.54! 4.6! 
(estimated) 
"Volume" Increase 2.04! Rees 
Person x Trips x Miles x 2 (Travel Survey) 17 306! 2.04! 7.4! 35 340 
TRANSPORTATION TOTALS 
Passenger (Travel Survey) 240, 232 
"Volume", Passengers x Miles (Travel Survey) 29 803! 2.087! 7.6! 62 224 
"Volume", Passengers x Miles (Travel Survey) NB iis bab 


for Business Traffic 
Transport Expenditure (Travel Survey) 3 040 


| Estimated values, and figures derived from estimated values. 


distances x trip durations); and (b) the intended use of 
services and mixes of purposes. (In the following, 
"telecommunication services" means telephone services). 


On the first point, one may assume that in 1980 the "volume" 
of toll telephone services equaled the "volume" of transpor- 
tation services. The rationale for such an assumption is 
the rough equality of toll telephone revenues ($3 billion) 
and intercity passenger transportation expenditures of $3 
billion (according to Travel Trends, 1980). This assumption 
GIvesr a supstitutionmracio of mougnily b2, toll telephone 
Callessper trip (kaeure 5.1). 


On the second point, one may simply neglect differences 
between the purposes mix for telephone services and the 
purposes mix for transportation services. 


With such assumptions, and because a telephone call will 
never be the same as a trip, the total demand for transpor- 
tation and telecommunication services in 1980 can be Spee 
as in Figure 5.1. Market share changes during 1970-1980 can 
now be estimated. But, because since the Travel Survey does 
HOU give  Craffic data prior te:d978. ‘statistics ifor 1970 
consistent with the 1980 Travel Survey data must be esti- 
mated, using: 


- traffic growth rates obtained from Statistics Canada for 
telephone, air, rail and bus services; 


- deflated intercity bus revenues to derive the increase in 
"volume" of the bus traffic, as the number of passengers x 
miles cannot be obtained from Statistics Canada (refer to 
DEC tek G Neus h6 Es 


- gasoline consumption data and the estimated efficiency 
increase for the automobile fleet to derive the increase 
in "volume" of the automobile traffic (Section 3.7). 


Data for 1970 and 1980 traffic have been gathered in Table 
5.1. Using simple arithmetic8® it follows that: 


- the total demand for transportation and telephone services 
tied 01S. oo te tames weaat) Or. had Oy 


8 if Pp represents the "volume" of telephone services in 1980, then the 1970 "volume" of 
these services is estimated to be P/3.30 (the estimated "volume" increase over 1970- 
1980 being 230%), and if T represents the "volume" of transportation services in 1980, 
then the 1970 "volume" of these services is estimated to be T/2.087 (the estimated 
"volume" increase over 1970-1980 being 108.7%), thus one finds that the total demand in 
1970 is (P/3.30 + T/2.087). Assuming that P = T, the total "volume" of transport ation 
and telephone services in 1970 is only .391 that of 1980, and the market shares in 1970 
are 61.3% and 38.7% respectively for transportation and telecommunication services. 


PIGURE 05.051 


Changes in Market Shares, Assuming Fifty-Fifty Market Shares 
in 1980 


Assumed market shares 1980 


Transport at ion 
T = 5h 


T= 62.2-DiLlign 
passengers x miles 


"Potential" substitution of 

Between 1970-1980, about 14 business services by 

billion passengers x miles have telecommunications (in 1980, 6.9 

been substituted for billion passengers x miles, 11.16 % 
of transportation traffic) 


Estimated market shares in 1970 


Transport 
61.3 % 

T= "2986 
billion 
Passengers 
x miles 


-391 (P + T) = total demand 


- the 1970 market share is 61% for transportation services 
and 39% for telephone services. 


Hence, with the assumption that in 1980 the "volume" of 
transportation services equaled the "volume" of telephone 
services, in the decade 1970-1980 telephone services may 
have substituted for 11.3% of the total demand. That Use 
telephone services may have replaced 14 billion passengers x 
miles; this figure represents more than four times the 
"volume" transported by the bus and rail modes and more than 
half the "volume" transported by air services! 


The above figures may appear very high. Of course, differ- 
ent assumptions on the 1980 market share would have led to 


different results. Nevertheless, the results make sense in 
light of the ever-increasing needs for social interaction 
and the complexity regarding their temporal and spatial 


distributions. For example, during one day, an individual 
in Montreal may have to speak 10 times to an individual in 
Vancouver and 15 times to another in St. John's. 


Future telephone and teleconference services will have the 
potential to capture 50% of the present business transporta- 
tion traffic, and in 1980, business trips represented 22.3% 
of total transportation traffic (Travel Survey). Thus the 
potential substitution of future telecommunication services 
tay affiiectrup torabout 11.6% of ‘the transportation traffic 
(assuming that the trip purpose mix remains constant over 
the years), the equivalent of 6.9 billion passengers x miles 
Perego. Rigqur en be loe 


5.2 Time and Money Budget Splits 


Passenger transportation services must compete with telecom- 
munication services; these can substitute for travel just as 
well as transportation services can substitute for telecom- 
munication services; either can stimulate the other. Social 
interaction at distance increases more rapidly than the GDP 
and the population, and, as pointed out by Van Vleck 
Gh?'7.4)'22). quanto tatiivie increase in either or both modes 
(transportation and telecommunication services) may repre- 
sent, to the cansumer, a qualitative increase in the desir- 
ability of social interaction that may induce him to demand 
even more. The ultimate limitation on frequency of social 
interactions is that they take time, and an individual has 
only a fixed amount of this resource." 


Transportation specialists have shown that travel expendi- 
tures should include the amounts of time and money allocated 
(Golob, 1981), and that individuals are willing to allocate 
a’certain amount of their time in travel. If they now spend 
less time than this certain amount, they are willing to 
travel more often and/or farther away, but if they now spend 
more time than this certain amount, they tend to travel less 


Ey 


often and/or not as far away and/or to take a faster and 
maybe more expensive mode. A similar saturation phenomenon 
was mentioned when the growth rates of the numbers of local 
and toll telephone calls were compared’ am section 9.2.9 ire 
demand for local services grew more slowly than that of toll 
services, even though the former are offered at no charge. 


It would be interesting to investigate whether individuals 
consider that their needs for interactions can be fulfilled 
within a certain time “envelope”, or whether they have dis- 
tinct time budgets for travelling and for telecommunicat- 
ing. .1in thesfirstecase,/ velecommunicationeservi ces  wouldupe 
more competitive than transportation services, because 
nearly 100% of the time is spent communicating, and because 
the amount of time: spent to put a’ message through is 
extremely small. By comparison only a small percentage of 
the total travel time is in fact spent interacting with the 
desired individuals. The "envelope" approach would optimize 
the use of scarce time resources. However, the substituta- 
bility of transportation by telecommunication is not con- 
sciously perceived by individuals, and it is not obvious 
that time thresholds for transportation and telecommunica- 
tion services may be cumulated. In fact, planning tech- 
nigues clearly take into account travel time as an important 
factor, while they tend to, dilute’ telecommunicating (time 
among OtNnerT, dCllTVLUle Sr. 


The distinction between travel and telecommunication money 
budgets is clear, because cost accounting practices usually 
consider travel expenses as variable costs assigned to 
specific projects, whereas’ telecommunicatiom expenses are 
regarded as overhead expenses. On one hand, the willingness 
of firms and administrations to cut down their overhead 
costs, often regarded as unproductive, may lead employees to 
travel more, as travel costs assigned to a specific project 
are considered direct’ly productive.” On the jother hand, 
limited financial envelopes allocated to travel, and autho- 
rization procedures, may discourage employees (particularly 
government employees) to travel, as in some cases they can 
telephone at "will" without prior request. 


Hence, time and money budget splits ultimately affect the 
demand for the transportation-telecommunication service mix, 
just as much as interaction purposes, availability of ade- 
quate services, and behavioural factors do. 


Diao Specificity of Services 


The brief review of the evolution of passenger services for 
intercity transportation in Canada showed that technical and 
marketing innovations have drastically modified the trans- 
portation service mix over the last century. Furthermore, 
because transportation services have simultaneously become 
more attractive and relatively more affordable, the mix of 
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trip purposes has also changed throughout the years for each 
transportation mode. . Thus, rail services are no longer in a 
monopolistic situation, neither for commodity transportation 
nor for passenger transportation, and business passengers no 
Honger are “the main clients cof ainlines. 


A richer service mix can be obtained by adding up both 
transportation and telecommunication services. For a cer- 
tainitype of "social “interaction need, one, ‘two, or more ser- 
vices may be available to fulfill this need, although maybe 
oniymone yor Guhem is, wellsuLited ain terms tof the: Jevel..of. 
exchange, the time and money budgets and the user accept- 
ance. As transportation and telecommunication services 
reach their maturity phases, individuals and organizations 
will tend to optimize their modal choices according to their 
interaction needs. This will take time because individual 
behaviours and institutional procedures adjust only slowly 
to changing offerings. Ultimately the specificity of each 
senvice should be better perceived; the complexity of modern 
societies, scarcity of resources, and environmental. and 
socraltcosts considerations. will. force, individuals .and 
organizations to make more rational choices between ser- 
vices. JTable 5.2 gives a list of hypotheses likely to lead 
to rational choices among the transportation- 
telecommunication services mix. 


5-4 Readiness Factors, Enabling Forces 


The transportation-telecommunication service mix may change 
substantially within a decade if readiness factors (i.e., 
societal factors such as economic environment, new technolo- 
gical and marketing innovations, structural changes, shifts 
in public acceptance), which are required for the creation 
of new services, are combined with enabling forces. These 
forces are deliberate actions to meet objectives on the 
introduction of new services, e.g., individuals' willingness 
to promote new services, firms and governments' desire to 
develop policies and institutional environment in favor of 
new services, international acceptance of technical stan- 
dards to allow economies of scale and compatibility of ser- 
vices, and perceived needs of potential uses, etc. 
(Johansen, 1981). 


It was thought, early in the 1970s, that readiness factors 
in favor of telecommunication services would rapidly turn 
into enabling forces and would allow such services as video 
telephone or teleconference services to diffuse very 
Mapadly. 1fAs id@scussedmim Volume thm@Darwin 21982) ,. this “dif- 
fusion process has not taken place at the expected rate. 

But all the transportation services to be offered before the 
end of this century have reached maturity, and telecommuni- 
CAatiOneservices. are Still in the introduction and growth 
Phasespot, tie: senvicen lite teyele, (Sectionmrs.\8 ee therefore, 
readiness forces in favor of telecommunication services are 
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TABLE 5.2 


Hypotheses on Travel/Telecommunications Substitution 


a) In the future the volume of transportation and 
telecommunication interactions will increase 
considerably. 


b ) The length of time spent on business trips is attributed 
more to the nature of the communication activities 
engaged in than it is to the time-distance aspects 
associated with trip taking. 


c) Travel for intra-firm integrating activites is greater 
than travel for inter-firm activities. 


d) The propensity to substitute telecommunications for 
travel as. greater forstrips which involve the personal 
transportation of information than for trips which 
primarily involve material aspects. 


e) The propensity to substitute increases after a certain 
threshold of trip-making is reached; the threshold 
varies depending on the purpose of the interaction. 


f) As the complexity of the communication task increases, 
the greater is the perceived need for face-to-face 
contact. 


g) Routine interaction activities have a lower trip 
threshold and a greater propensity for substitutability 
than more complex, non-routine interactions. 


h) If communication within the organisation itself is one 
of the major functions of trips, then the propensity to 
substitute is higher where this interaction is routine. 


i) The business firms that will be most affected by new 


telecommunication services will be those which are 
geographically dispersed. 


Source. Day lesa 197 5.) 


stronger than ever, and enabling forces should grow in a 
chain-reaction, as soon as a "critical" level of service is 
offered in Canada (e.g., availability of public and private 
teleconference services). The concentration of the inter- 
acting actors in.a few metropolitian areas’» should, ina 
fimsiti stage, faci litate; the antroductionl ofipublae:telecon+ 
jerener Stirdwosmi nian! ettorti to meachsithiwis ord tical") level 
Of service. Other conditionsy already) contributes toi the 
growth of enabling forces. Some of them are: 


- the Government of Ontario's teleconference policy; 


Sintroductwon of expeniumental ipublivesstudios: by BedeiCanada 
and Teleglobe Canada to’ allow domestie and international 
video teleconference meetings to take place; 


“he United States sexperience with .botheprivate and public 
teleconference services; 


= interest shown by Canadian hotel chains to provide tele- 
conference facilities on their premises; 


“mene cuswot -henviticetoi the Future Program-of thesDepart- 
ment of Communications (DOC); and 


- likelihood of evolution of the regulatory environment 
toward more competition in the telecommunication sector. 


The federal government is one of the "strongest" enabling 
forcesfin terms of new policies and institutional “environ= 
ments within the federal departments, Crown agencies and 
corporations. Yet the government has a rather neutral atti- 
tude toward the substitution of transportation services by 
telecommunication services. On one hand, the long-term 
effects of a shift in favor of telecommunication services 
may be politically and socio-economically profitable. These 
effects might include moves toward services requiring less 
energy and mineral resources, favoring regional economic 
developnieniu, reducing seeralmcosts, and) possibly umproving 
the country's balance of trade, etc. On the other hand, 
short-term effects might be less desirable: these could 
include a crisis in the aircraft and automobile manufactur- 
Inge tndustries -and in the air: transport ‘sector: a shift 
toward activities that require more experts in areas where 
there is Talready wabour shortage, ete. Politically, it 
might be very hard to convince transport interests of the 
advantages of telecommunications-oriented policies. Actual- 
ly, any initiative from the Government of Canada is likely 
to have a profound effect on the rapid diffusion of new 
telecommunication service, and thus on the transportation- 
telecommunication service mix and market shares. 


7 In 1971, 12 major metropolitan areas (Halifax, Montreal, Quebec, Hamilton, London, 
Ottawa, Toronto, Windsor, Winnipeg, Calgary, Edmonton and Vancouver) represented 47.1% 
of the total population. 
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Figure 5.2. iddustrates how: readiness: factors) .andvenabiang 
forces can displace the boundaries between substitutable and 
non-substitutable services. Individuals choose among sub- 
stitutable services according to their own perceptions of 
the cost-effectiveness of the services being offered. The 
level of substitutability and the perceived cost-effective- 
ness/are both very ‘subjective criteriaythat determine wie 
service mix and the market shares. 


Whatever the future changes in the readiness factors and the 
enabling forces, the’ substitution process of telecommunrca- 
tion services for transportation services is already well 
entrenched and should continue at least at the pace observed 
during the last decade. 
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Readiness Factors/Enabling Forces/Perceived Cost- 
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— Readiness _ factors — Readiness factors 
Technical Technical 
Economical Economical 


= Enabling forces = Enabling forces 


Behavioural — Perceived cost-ef fect iveness Behavioural 
Institut ional (eross elasticity of demand) Institut ional 
Economical em Economical 
Government policies — Availability Government policies 
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CHAPTER 6 - SCENARIOS 


6.1 General 


New social interaction needs in Canada now tend to be ful- 
fulltedvby telecommunication services. —During the last 
decadey=the "volume of "toll ttelephoneyserVices \inereased ‘by 
anvaverage of 12./% a year;*whereasethat of total transpor- 
tation services increased by only 7.6%. The gradual trans- 
fer from primary and secondary economies/societies to 
tertiary and information economies/societies generates more 
new interaction needs than population and GDP growths do 
(Figure 2.2). Because the time and money budget splits, 
among other factors, tend to give a larger and larger share 
to telecommunication services (excellent time productivity 
and always improved cost-effectiveness), it seems that the 
demand for telecommunication services is directly related to 
the’ growth of “interaction needs: By contrast’ the demand for 
transportation services is more related to the "wealth" of 
Che seconemy, Wwhiehvais ref lected -by the GDP. "Future “qrowth 
trends in transportation and telecommunication services are 
best understood using different growth assumptions for the 
Canadian economy; hence, the following scenarios may be 
constructed. 


6.2 High Economic Growth 


Interaction needs grow rapidly because of thecontinuouws 
shift toward the information society and the high GDP growth 
and possibly high population growth (adjustment of immigra- 
tion levels to manpower needs). The potential demand for 
transportation and telecommunication services, therefore, is 
very high. The transportation infrastructure and the capa- 
city of the fleet may be quickly outgrown. 


At first glance, the present transportation system may 
appear to be able to withstand much more traffic than it 
now, as shown by the present underuse of passenger rail 
Capacity yandecertaineairportifactlatires,anbutyingfacteit may 
very soon be saturated, the maximum traffic allowed being 
limited by peak phenomena and the existence of bottlenecks. 
Furthermore, the new demand may not necessarily (a) induce 
traffic growth through network sections and facilities that 
are now underused, (b) modify the modal share in favor of 
modes now underused, and (c) generate smooth daily/yearly 
traffic distributions. Instead, the new demand may (a) 
create larger traffic flows through already-saturated net- 
work sections and facilities (i.e., the new demand may be 
concentrated on the Windsor-Quebec corridor; the new demand 
for air services may not profit Mirabel Airport, instead 
going to other airports already near full operational capa- 
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city), (b) favor air and bus services and the automobile, 
and neglect rail services, and (c) cause more pronounced 
peak problems due most probably to a relatively high 
increase in business traffic. In any case, improvemenctowin 
traffic-handling capabilities may not be quick enough to 
sustain a high traffic growth. By analogy, one may consider 
the difficulties, that the freight transportation evcremmens 
Facing, one section of the network west of Alberta being 
near saturation. Any new transportation traffic growth may 
bring social costs to an,unacceptable level. 


On the other hand, the telecommunication system has many 
built-in redundant features (e.g., computerized management 
of transmission channels, simultaneous availability of 
transmission channels) that allow it to bypass network bot- 
tlenecks and peak problems. New technologies will allow the 
network to rapidly .respond to any new traffic. 


In light of the time and money budget splits between trans- 
portation and telecommunication services, the financial 
envelope for these services in high economic growth is 
likely large enough to accommodate any transportation and 
telecommunication needs. But it is less likely that indivi- 
duals will have enough time to allocate to their ever- 
increasing interaction needs, and the time budget split may 
be in favor of telecommunication services. Business inter- 
actions are those most likely to be satisfied through tele- 
communication services, because high growth puts a strain on 
the management of resources available to firms and organiza- 
tions. Hiring new, qualified staff takes time, particularly 
in the high-growth sectors where shortages of qualified 
staff already exist, and in governmental organizations where 
staff, gnowth is <subjeck jt ojpolit ical will.and slhegisbative 
control. Those managers already under travel stress cannot 
cope simultaneously with higher workload and more travel- 
Gis 


Qualitatively, telecommunication services may be more and 
more able to satisfy the interaction needs, as individuals 
become more familiar with the services as they use their 
work and recreational times more effectively. 


Because most of these services are in their introduction and 
growth phases, in a few years from now, services offered 
will be different from those offered today. 


Hence, the transportation traffic may quickly reach thres- 
hold levels. Government interventions to improve the Capa- 
city of the transportation system may only push upward these 
thresholds and temporarily postpone saturation. The law of 
diminishing returns may reduce the rationale for such inter- 
ventions, and may not improve the financial situation of 
carriers. Meanwhile, rapid demand growth for telecommunica- 
tion services will simultaneously make scale economies pos- 
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sible and foster a learning process able tio ‘cut down costs; 
hence the telecommunication sector will become even more 
averacvive: ito iiaAvestors:. 


6.353 Low Economic Growth 


JoOchal interaction inesds wells continue to <qrow’faster than 
the. overall economy. Yeti-iniithis scenario, ‘people! will tend 
to be more economy minded than in a high-growth economy; the 
1970s have taught Canadians that economies may have many 
advantages beyond mere financial ones. Individuals and 
firms may keep ‘their “allocations ‘for travel at,"fairly con- 
stant levels, and at best the growth of travel budgets may 
match the GDP and population growth. Thus the relative 
money budget splits may be in favor of telecommunication 
services. 'tAs'Jinteraction needs grow, the) time budget "split 
will continue to change in favor of telecommunication ser- 
vices, which will meet the largest part of the new inter- 
actLonynecds J) thelkintroduction of innoVative’. services in 
the United States may push Canadian governments to help the 
telecommunication sector to provide comparable services in 
Canada (notion of public service) sooner than private 
investments only would permit. 


6.4 Zero-Growth Economy 


A zero~growth economy may have a fairly constant national 
output (GDP, GNP), yet certain sectors may regress while 
others grow rapidly. © Thiis Sis! Ii kelly to loceur Wn Canada, 
where the high-technology sector is expected to grow more 
than the tothers!a) This) sector relies! ‘very much ton the “infor- 
mation sector, and Canadian interaction needs will continue 
to grow rapidly. Acceptance of new telecommunication ser- 
vices by individuals and firms in the high-technology sector 
are much higher than that of the rest of the population; 
therefore, the diffusion of new services should be rela- 
tively “fast. = The! time) andinoney budget’ splits) will reflect 
the need to improve effectiveness and to trim spendings. 
Firms willing to create conditions suitable to growth with 
limited revenues and investments, as well as governments 
willing and/or urged to improve the level of services to the 
citizens, should turn to telecommunication services, and 
reduce their relative time and money budget splits allocated 
to transportation services, thus keeping their spendings at 
constant or reduced levels. 


Governments may help maintain the present level of transpor- 
tation service (subsidies to Crown corporations) and may not 
get involved in any substantially innovative transportation 
projets requiring big financial commitments. They may offer 
to help the telecommunication sector, to give innovative 
services a chance to "take off", because wide diffusion 
allows economies of scale. 


6.5 Economic Depression 


Under negative economic growth, the only sector likely to 
sustain growth or at least a contant level of output is the 
high-technology sector in the areas where Canada has 
remained ahead of the technological and marketing innova- 
tions. Even in a time with no economic growth, structural 
changes inherently require a high level of communication and 
Facilitate the drift away from the primary and secondary 
sectors towards the information sector. Thus interaction 
needs -are -likely to, (continue (to -gnows -But the time and 
money budget splits may show an absolute budget reduction 
for transportation services, since both efficiency and cost- 
effectiiveness are necessary).anrahetnuggenfonesurva vau. 


Governments may help sectors able to absorb lots of quali- 
fied workers. (The high-technology sector is a highly 
labour-intensive sector, as most research and development 
work cannot be mechanized.) Governments may also try to 
improve the productivity-.of all sectors as well as !totiboost 
exports. The transport sector may receive help in an effort 
to maintain a minimum acceptable level of service, and to 
reduce the effect of unemployment where unqualified indivi- 
dwals cannot effectively be trained®for a) jobein themhion 
technology sector. 


6.6 Summary of Scenarios 


The four scenarios discussed above are summarized in Table 
6.1. Telecommunication services will ultimately substitute 
for transportation services when physical transportation is 
not required to satisfy interaction needs. The economic 
Situation will only change the rate at which the substitu- 
tion will take! place. Depending on the dynamics of the 
diffusion process in the telecommunication sector, .and the 
economic and social rationales in favor of telecommunication 
services, the potential market shares of these services 
might. be reached) within «4105 tio 420, years. 


6.7 Importance of Public Policies in Forecasts 


Likely future trends cannot be realistically evaluated if 
thevyeffiect's of public. policies pane snot} taken) tintomaccount 
(Reni to) 1980)... Lbaseis) part icilarivyetruer inpCanadanwnene 
governments have the means to develop very effective 
policies, using such instruments as: (a) purchase of goods 
and services, (b) regulation, (c) subsidies and tax incen- 
tives, (d) research and development within government 
laboratories, and (e) eventually creating Crown corpora- 
tions intended to support government policies. The Cabinet 
Committee decision making process and the new Envelope con- 
cept of the federal government provide favourable conditions 
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Summary of scenarios 


High-Growth Low-Growth Zero-Growth 


GNP 


Population 
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Demand for Services 


- Transport 
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Government Interventions 
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to develop powerful policy-oriented programs. The National 
Energy Program clearly shows how government policies can 
influence forecasts. 


Policies developed by.large companies and organizations, 
having ever-increasing organizational interaction needs, may 
also” havea’ significant” effect. on? forecasts. 


Finally>:the strategic’ objectives” of— the’ firme providing 
transportation and telecommunication services lead to finan- 
Cial commitments, and to R&D, development and marketing pro- 
grams aimed at changing the diffusion process by modifying 
the service mix as well as people's consumption patterns. 


Hence, if the main decision-makers agree to use their avail- 
able resources’ in® favor of a substitutions thenethe ull 
potential market share of telecommunication services might 
be obtained within one decade. 


For example, new telecommunication services offered via 
terminals using a narrowband (audio) network do not require 
any substantial infrastructure equipment (transmission chan- 
nels, "switching: units, Petes) te Those: services using a broad- 
band (video + data) network, however, require a new nation- 
wide network. The present national network, made up of 
several telecommunication networks (telephone, dedicated 
broadcasting - radio and television - and cable television 
networks), has evolved from the progressive introduction of 
new telecommunication services and also from the regulatory 
environment. 


Digital transmission has become the common denominator to 
all telecommunication services because (a) market bounda- 
ries are being eroded more and and more, e.g., telephone 
services are now associated with data transfer, electronic 
mail, televext, ete.) “and television broadcasting is associ- 
ated-with-teletext ,)videotex;etel¢/andi(b.) there 1s) conver— 
gence of technologies, e.g., information processing science 
reduces virtually any signal - audio, video, data, etc. - to 
Simple isolated bits that computers can "Manage" at will. 
Hence, digital transmission should help consolidate the 
national network. 


Yet the present regulatory environment is definitely inade- 
quate and may prevent any further progress. The authoriza- 
tions to operate a transmission network are based primarily 
on its end use (i.e., telephone services, broadcasting, 
etc.) and not on its technical capabilities, 19 Instead, 
rationale regulation should promote the merging of all the 


10 tf a similar environment existed in the transportation sector, Canada would have sev- 


eral road networks dedicated to various end users of transportation services (i Je; 3 
imagine two Trans-Canada Highways stretching across the country - one for freight 
transportation, another one for person transportation - when all road vehicles behave 
much in a similar way independently of the nature of their loads). 
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existing telecommunication networks into a unique transmis- 
Sion system. New technologies make network redundancy fea- 
sible, but redundancy may slow the diffusion process by 
increasing the transmission costs for a determined level of 
service. The ever-increasing complexity of Canada's tele- 
communication needs would be best served, therefore, by a 
unique telecommunication network system able to handle all 
telecommunication services including two-way services (tele- 
pihdinie,s weileconferencing, videotex,.. data transmission,. etc), 
and One-way services (radio and television broadcasting and 
eable, welhetext,p etic ts 


Thus, the cost-effectiveness and diffusion of future broad- 
band telecommunication services may well rest on the wil- 
lingness of governments to promote the construction of an 
entirely new nation-wide broadband telecommunication net- 
work. 
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CHAPTER 7 - CONCLUSIONS 


The most important characteristics inherent in transporta- 
tion and telecommunication services are summarized in Table 
7.1. These were analyzed (some in Volume I) in light of 
Similarities in their end uses, namely interactions between 
individuals, and in an attempt to determine their potential 
market shares out of the future transportation- 
telecommunication offering. The analysis showed ChiaGareup stro 
now, the "volume" of telephone services has grown much 
faster than that of any transport services, and that the 
market share of the latter has necessarily shrunk throughout 
the years. Most important, major innovations are bikely--to 
profit the telecommunication sector, while only minor 
improvements may affect the transportation sector in the 
foreseeable future; these future services will meet the 
social interaction needs of Canadians increasingly well. 

The shift toward telecommunication services seems irreversi- 
ble, and the rate at which the evolution will take place 
will depend very much on enabling forces, the most important 
of which may be the governments' involvement. 


The availability of alternatives to transportation services 
when only interaction needs have to be fulfilled introduces 
an element of paramount importance in governments' policy 
development. Policy-makers, who used to balance out the 
rationale for public help to such services as rail or air 
Services with the availability of other transportation 
modes, must now consider telecommunication services as 
viable alternatives to public transportation services. 

Thus, policy-makers must eventually envisage and promote the 
substitution of transportation services by telecommunication 
services on high density/low density/long-haul/short-haul 
sections of the transportation network. The economic 
rationale for substitution is found along the Windsor-Quebec 
corridor, as well as between isolated communities in the 
Northwest Territories, where, for instance, business inter- 
actions, educational programs and medical services could be 
fulfilled at less cost in a more effective way. fFurther- 
more, if the national economy continues to sink into a 
deeper recession, it might be economically and politically 
advisable to develop a "National High-Technology Program" 
that would, of course, boost the telecommunication sector 
and support the government's priorities concerning energy, 
regional developement, unemployment. The examples provided 
by certain European countries may be valuable to Canada. 


Transport Canada is very much concerned by any substantial 
drift toward telecommunication services, because its effects 
are likely to be felt quantitatively and qualitatively. 
Model forecasting techniques must take into consideration 
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TABLE 7.1 


Summary of the Characteristics of Transportation and 


Telecommunication Services 


TRANSPORTATION SERVICES 


TELECOMMUNICATION SERVICES 


Competition/complementary of services 


Correlation between transportation and telecommunication services 


Displacement of a vehicle (high energy 
requirements) 


Highest level of exchange possible 
(person-to-person) 


Individuals change of environment 


Travel time may be quite substantial 

Trip planning usually required 

Trip costs often hard to evaluate (fares, 
accomodation, catering, time, fatigue, 


etc.) 


High social costs (pollution, injuries, 
etc.) 


Costs are distance dependent 


Lack of network flexibility 
Vulnerable to environment 


Not very profitable, subsidies are often 
needed 


All existing services have reached maturity 


Low potential for innovation ina 
foreseeable future 


No physical displacement (low energy 
requirements) 


Level of exchange limited by the levels of 
signal restitution 


Individuals remain in their normal environ- 
ment and may benefit from support staff 

and equipment 

Instantaneous access to the other terminals 
Usually no planning required 
Telecommunication costs easy to evaluate 
(fares ) 


Practically no social costs 


Costs tend to become less and less distance 
dependent (particularly true with satellite 
telecommunicat ions ) 

Extreme network flexibility 

Not very vulnerable to environment 

Usually profitable 

Most services are still in the introduction 


or growth phases 


High potential for innovation within the 
next two decades 
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those parameters (costs, innovations, aval Vabihity. er Cu. .) 
linked with the substitution of transportation services by 
telecommunication services; then, plans for infrastructure 
extension will have to be made according to the 
"telecommunications-impacted forecast". The design of the 
transportation subsystem should closely be associated with 
that of the telecommunication subsystem to optimize the 
Gualiby \of (publi eyservices.. For, example, new transportation 
terminals should be designed to accommodate teleconference 
studios (the hotel industry has already understood the link 
which exists between travel and telecommunications), and 
subsidized transportation services may be reduced where very 
good telecommunication services are provided. New telecom- 
munication services will certainly influence situations 
where a single passenger transportation mode has a near 
monopoly. 
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